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(57) Abstract 

PROBLEM TO BE SOLVED: To efficiently generate an 
impurity, at the time of introducing inactive or 
reactive gas into a vacuum chamber and generating the 
impurity from the impurity solid, and form a 
high-concentration impurity layer on the surface of a 
solid-state sample. 

SOLUTION: An impurity solid 21 which contains boron as 
impurity and a solid-state sample 12 to which boron is 
to be introduced are held in a vacuum chamber 10. Argon 
gas is introduced into the vacuum chamber 10, and plasma 
composed of the Ar gas is generated. A voltage that 
permits the impurity solid 21 to be the cathode for the 
plasma is applied to the impurity solid 21, the impurity 
solid 21 is sputtered by the ion in the plasma and the 
boron contained in the impurity solid 21 is mixed with 
the plasma composed of the Ar gas. A voltage that 
permits the soOd sample 12 to be the cathode for the 
plasma is applied to the solid sample 12, and the boron 
mixed in the plasma is introduced to the surface of the 
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(57) [fgft] 

fcfcjTC- * * J: 5 
T&Artf*;:***?'?*^*^^*, 

«c2 iic3s**e&@{fc2 i**r7X^c*tumis£# 

:2 nc£*Jx**ay£Ar ^^i:*?^o7*^ 
X-^*U«A£-etS. S*3tt»l 2liaB#SWl 2tf 




3 4«E«rSMn LT. • 51X^7 *V+«-r 
H J: 0 SWBWKWfleft *'< * * 'J > ^1" * ' t \zX i 
X, ^fc»H«c**H*^t^*^^«*X tt E 
ttfco>trx& ■? £a75XTtpu«A3*aXfi£* 

attBiwafcaBflW**** x^<r# Lx&ffi* « 

a*?fcmffi€:fW«)UX, B^^y Xt * ici&A 5 *v>t 
«2a*«afc fflffiB*»£W>«Bfia«Ci»>.-t- a XSi: 4r 

ttffi3Mcf»^aA*K40»»M*fc X»± > 

»T««XttEiC*»^* 9 ft*7*XT«raa#* 

£4S£94«E&8tt0bX* 

J:.*) AaaFNaBft tr * ^fc-fcfc** 
X. a^»*B«c***t-5^«**r*Wa^JSttX«:R 

ma^««*iwaB(wmjcWA-r a x*a t &b *x v * 

[3l*a3l W**«r=FK*B** 

«n^^^^A^Has(rwi:^t^'raxfei:> 

#^f£teXI*££&<&#* 2: ») fcar^XT 
«ffi^tt»B*i-a^«»B<W^9X^ic»bTiW 

*4a*54«EfcfliaLX, fflree^x^i^-r a-v 

tt8£B»Wlc»B«»W^X9X^«c»UXIWifcft 

aj^fcauEfefWKiLx* r^yxv^ui^^nfc 
rtB3TOeaBn*Kae*AT »x»* ****** 

t^*xfi4j toswwc % 3Faa*s»ssi-s*»att 
asRaafluait a ffis*aaf*s?^»a*s&tf &nx 



1 58 5 1 

*»5F«*B»*«rt-*xai. 

«S»©rtW»^«S«Xlt»t:tt«^Sr»ALX* 

xa&* 

ttt*«aiBca*a*Btf X<rte» L TS&S J: * 
»J:54aEftB«!DLX. wTS^7 X-^tp^ ^^tw <t 

* * 9 4 6 ^ 7 x^r + k & a £ * * xa t , 

^5J:54«E€rHW)aUX. STS^? Xt $ ftfc 

^^«^^wK®«w^®«^A-r axe* * 
a x/o * a r. t £<ras& fc i" a 
[»*« 5 1 Xt c jf L xfiftt 4 «: a J: 5 4SSS 

i± 4 Kaaao^«a«>i»A*a* 

[sMtae] *5XTfcj*LTBBfcft*J:5fc»B 
) x«3i:S»)W<W)il»A**. 

ma* 7 1 ®ft®m*&n ^ayji^ftsw* 

astfsfcfi x — 6 ©t^-f tit* i suaaowassA* 
a. 

[=»*3S8 ] rt»wa«w»3*tanfitii* 
at- aa*»»*«t. 

tcaMar aaaaiwa k % 

aawaart xt^ib^ ? *a x^ ^mm 

*, 

aaBfMMtaafcaa^aaaa^ r» x-^;c» ux 
BBt*a*5*«E*w» - *'aai^>«Ewa*a - 

a 7 w x v * a - 4 *mik -r a ^^^^A^a 
[a*«9] w»aw95i-a»*naaawis, 
aaKaw«ca»t&n, ^«a*str^aaBa*« 
^t* as^fiw^ifei, 

a»fe»»+a3W«iwai:. 
aaKaartc^saxttsatt^*^**^"*"*^ 

50 5»A^&i:. 



3 

&k ft o <fc 5 ftltff *flUlD?-*S 2 oiBCWJD^at S: 

»-r«a*MM«ai:* 

S«Bfi«*U:^7 X-* ct6^7 x^#&^a 
<*A#a*. 

®flst ft* <fc 5 ft«GE£6MWi-*$& 1 o«E^PDo^a 

Si ft -5 <t 3 ftJSEESrBtfio-t-a a 2 ^si£entu^a> *■ 
. 1 1 ) wasp i <&«£epja^aii, striate 

(«:^#S^B«e^F»«90^^^ X^Ktf t ft 

©j:?ft^£^»oTo^a*, *«*»*B#a«:/5 

JEfcT^X-vtcttb Tffite £fto£?ft«l£& SP*^ 6 
35 2 Oftffi ^r^xi^ai: fclifrbT^o ~ £ 

a. 

t ftf#jg 1 2 j Arses* 2 ^sa£f^ai^att. 
c&#f mzttamfrmbv^x^x lx t&m t ft h 

«fc3ft^*{ft&0+3*a*:. ffl£0^i^7X-7 
^^X^cy LTIftffi* ft S * ? ««E€r«l40i"*» 2 

*afc, 

/t 9 test U/t 9 1** *>v y 9 — ^a t . 

HiiSKSH X5 x^^iii^a 

k. 



(3) #§3¥9-l 1 S3 S 1 

tfja$t^^au*^B«3t»j^9 x-^ua* lt» 

ft 5 J: 9 ft«BE*SJftrt-a» 2 om£SiaD^£ k 4r 

3t»»i*#a*sait e>nxi * a a 2 *sa $ * 

20 cD5tf^^A^a^. 

ai«aas»An*«t, 

ft -5 * b KWSittm-rzm 2 ottE^^a 't «r 

ffixT^ ^ C t ^q#ia<i:i-6^M^©iSAiKa> 

^at. 

SWSr«»i"5 ^»*5^a t . 

40 (OT^a^A^a^ 

Mi^9 X^^c» L-C&ISfc ft * X 5 ftSEfcPPAP-r 5 

fis i: ft ^ .t ? ftmEE^ wan- %&2<o igflEenao^a t s: 
i 6 ] «^ i osi£^^aii. eras^w 
x^tc» uTBte t ft 5 J: ? ftms tflnrr o^a t . 



s 

£*F»fc*3S**l 3X1*1 4Us£jR<0*M4&O»A 

flW*afcttSB*W|*a«^ *r fctf L XJfcffi 4 ft 5 

\zn LX IS® 4 ft ft SB 1 <k r 7 u» U XKgffc 
4 ft ft35 2 ^J^^^at 5:$ P>K*T L 

X^ftr4£^&£+fti?»#iKl 3tc£9^Mtt^)l« 

a&b. 

IShWJtl 8) r7X^l£#LXf^4ftftJ:SftR5 
SB«Ei*fio«BET*o i k z&mk-rzzfctta, 
9 % 1 3 Xtt 1 4 IC2E«OTM*©W>w8gHo 
[2MWU 9 J ^?X^*z»LTtt«4 4ft-i:5fttt 

0 vttTMEGE^&o r £ €r*HS4 
9, 10. 14X121 s csfta^flMfea&ABB. 

2 0 1 VWfcSlfLkKtttf * ?<{ MM 
W« ^^"H^C J:ot«SW 5 X& k % 

^&*ftm®vB&$Ktz*&*g& k . y<( v 

ftX&i. 

tc J: $ sfta* KttBtt S:X'«:/*!J v^-TftCfctc^o 

x, *^««is*^»*n«^«*&«iB^fflsxttfi: 

ffitfX? X^K#LXI$«4ftftJ:5 tH&£*Wm*th 
^ A Ut 73Mfc/g a X£ . 

c t z&m k wftgi < soft]t*&. 

{&jR*S 2 1 ] *W*»KJb^fe«t a *V KflM 
(JS«*-*^» WH twJ:o X«Kttlc5Mirt- ft X® 4 , 

nMSBttirtS A 4 ft ft *St* TOUMMt 4 SrK£ 
*Srtlwi*f?-*"ftX&4, 

S^mxrtS^w #*£>ftft;/7X^ 

ftx®4, 

»>ftt«iBWw#*iLft^«*€:nttE^ISttXttS 



(4) $*S8¥9- 1 1 SS S l 

6 

&&<D#X X 9 ft ft /5Xv* «c»A*tfftX*&4.> 

X-^c#LXI§ffi4 ft ft <fc 5 ««E«rB«Di-ft 

nawfrBWasffftr-f MM«*w>«rafc 

*ALX*WfcSte^frfftXSi:, 

s 4 «sa«jice§K*^5Eaug4'»fi-f ft x»4 &fiSx. 

x^fti4fc»«4-fft ^*f»SB^SiBmb 
/* 2 2 1 +w*s«±u»it ft *v K»dc 

fc^^Hnaaic j: o r mswic^ai" a u» 4 , 

^BJKlcSSASKft^Ote^OTtt^^^^SS 
WrtcW^-TftXmi:. 

iuSHS«f«>rt»C^«t4X»iSiS:tt03tf^ £#A LX 
UPW^XttEfc*© it * 7 *■* 

ftXIS4* 

(l«B^««iB«cB^««lB**«r 9 X^tc» LXI&& 

4ft*j:7ftmaE&entaLT, twa^5x^*«-r a-^ 

X. tf7«BB#^«Kft7t^«m&7BttXl±S 

5 x-r*c*r ur 5&&4 ft ft <t a ftmfiE^eofti-f ft 

aPAL-C^F«te«*«/fii-ftXS4, 

JR 4 * ft ft EiWB «: ft Xm k SrfiS ?C 

JO rv^6 - k Zto&kTZ*m#&&n®mj7&* 

2 3 ] *W»S«I±IC*«* 5h7^^ 
• MKMfMB J: «o x*5C«^^«i- 5 x© 4 . 

4. 

, ic»firt-ftx^4, 

<0 K^ffiHjWrtKi5tt«irx*9ft*X*Xvi«^ft-& 
ftX©4. 

4ft5i:aft«E^en^aux. *M£??Z^^<t>4 

X. 37MMH«^*lt47Htofria£TIS«XriE 
«tt«Xf X <t ft or^X^^^^A^^Xgli: . 

Hra5^«ui^*nxt>ft^»^«ua*»*»i 

<R^X^X^u#UXBB4ftftJ:5ft«FEeRilffl-*"ft 
-tkij:*?, S}a^5X^*lciRA*ixfcffla5F«ft& 



7 

was $ fiit i#s#s#<»ffiiraffi * m& 
□cat. 

fS&MTx J: 9 to/7 X-^*Mc2&AS-£6Xl*<h . 

lienor, -fist?? x^^tw^A^nfcfl^^^ 
awc^A ux wttwSfr®**- ^x©t . 

iSa^^iS **** c Hfc *£i»fle£«tf>iffi&®8i t 

> * m&mmztm®*fr u xt»fi&j&«i- 6 xs 

^^S^rtS$(C^fiHiXliSAc?te<0^ &«?A UX 
SFf ^XliWEfrl*);* x J:^6r7X-7^^ 
*Xf&fc. 

ttt6£3tf^E£StfI0LX. rS!a^?^«PO^rar> 
izjitf «WWMfcBfW:*'«y # U ^/t6Ct(a^ 
X, «3F»«iilft:iC«S4t53P«»€:Wa^»«:3y*S 
ft ft 09 # x Jt 1 # * 7 9 * I - /RA 5 ■£ * X© £ . 

f 7 Xt i;» LX BW i * * * 3 4r Wtt-T 5 
rile**; siia7"7XTcp^fiA.$ttfcml^«*«r 
aw£*ai#5«i-*5»t* h 9 

iCSgXLXW«iBSr»*1"SXffii, 



»Bt9-115351 

tolc^fcS *i*ffia»S 2»* £fl£*.Xv>5 - 

[ffi*J&2 6] ^XTis«ruxtt«tteoJ:3«OT 
21. 2 3 Xfl: 2 4 It 2affiO^^«^S(a^S4iS*&o 

2i, 22. 2 4X»±2 sic£««Wfl«R«>Sawr 
r/u^v^o arxxsfe* z. t zvmt 2 0 

[0 0 0 1 ] 
[000 21 

[&#<&fc*M *«*fcB*WttSffi»lcBA-r5tt 
ftttH C8*tf. USP4 9 1 20 6 5i:iSilt 
3p*B«9«r-<^>ikUXffix^yU*— XB* 

[0 0 0 3] glT. B8^RflU^e>^5RO^«^ 

iff A*tei K-ev^<:ov^W 

[0004]@8(1 ^3K^7Xt K-tr>^uffl 
u^h,a^«I*WAttia^W«*^tX^9. S8 
tC^W>X. 10i«tSW. 1 l«?CSWt0c0^gfB(C5ft 

2*4ft»+*ftasH»r«Pfe\ 13tlS 

0rtl^S<O7C^^K-lf^/7y^§alxffBi Ha 
^l&^oy-X3tf^7-f-K. 1 5 n&zzw 1 0 

*i oa>^MiiicjeRsnfc«»5x-fcox. t^^os 

Tft<|s*ft*««flt*itXv^. B8IC^ % X. l 
2 0^^UX^<5^X^^f5tM4**KX*>5. 

[0 0 0 5] 6trf£»a^«^A^Rt^^x. y- 

50 *V a^XT+O^o W^^HJ5«*WRl 9*-^ 



(6) 

9 

[0 0 0 6) -<&*MCLX*#fe##A£Hfc@«^ 

W)®* CVD«tt»IIJ:9II»*»X 2i:lcy-hm 
a. 

(0 0 0 71 

lEWWfcL*?^***®) £-*X. B« Ha J: 

[00 031 "*fc, r»XrK-^»4» K-bV 
iz**ivct * 5 •SWAXtfBfcSWCW A 5 ft 
o. Bi Ha *94* K-^W«:«!li:toT»W 

.tot, ©«^wc^A^afct^tw*a^^«^ 

ovfftfX-fc***. *#t>{^K@<*^4MZi&A$*t 

[0 0 0 91 *<W?8#fc**. Stt^-tri^A 

»2Wrt»cfiHi-«t#«^ SWS£WrtU*i^X*»tt 

[0 0 10] S9«, 3pttHfe^S-tf^Kft®*S:fflv^ 
F^ev^jfeu:Mv^*L*^«**A»iB<o« 

io o 1 1] cco^«^«AKia^w»ii. 

2, ^t>H^«l 0c9^ac*^5r*A^^*^7 
K2 3£e*:X^*, 4fr#*7*-K2 3A>*£J* 
tfArtfXfrBSMfl bwWtWfcM"**:. SgArtf 
XfSX^X^&^tllioXT^X^fc;*^ gAr 

r7^«tt(nA r >r*>iw£oT*a$5is<*2 ia>$>* 

loo i 2] tta^ii^Lx^x^K— 
i^6<4ni:^3a«B\ &o^&&*®ffca«sH& 

ftSffiU * *i it -6 ««> X *SBCr igl i£ A"*" * i £ 

[0 0 13] m&\~&*s *s«t*, ^^tia&tt so 



^9- 1 1 5 8 5 1 

10 

o/rxftaawrt^wAtx^MttHMc^fe^ietts:* 

[00 14] 

[&K&0^-*-5fc«><D3*&] flfiSSP 1 <D?&)$:&&r 

i»*^io«^^s;i:fc^^si^ ^«*«> 

^tt^^A$^^©«^^i:^^6X6ii:. w 
^2«<OrtSSU^^ft^t*^PttOjtrx$:^AUT^ 
*&&X\t1x&&<»#x£ 94*79 X-**B*S** 

Lx^ifca^dfcSEEfcSMKiLx, 5*^7*^* 
. • wSBwamuattg h^^^^ x^a* lx& 

#0 <fc 5 4®£fc6PJja LX, SfrftT^X^^/SA 

&&x.x^z&&t-rzi>*>x2>z. 

WfcB#*« ^7 X-r u:*f U Xftfcffi 4 # & J: 5 4 ?B/££EP 

«HjB»^l*W»oXifitf«T?, aK^tUfeBftKlftSJi* 
WMM*3OT*i!l< * V v^Sfc.X'FSteXttEE 
tt»#*J:94*y?X^*K:S»»raASH5^ * 
it. B*KWUtfB*^* s ^X^»rAtLXB«tnc 

Sffi^icSASito. 

^^2^»W^Cfc^*#©:«, ^Fif^coiSA^jfe 
ttSNFAU. qptttt^^tr^WttB^itfiasVW* 
««*A*K«BfW»iS:fiM^SX»fc. 
OrtWw^^X»tECtt«^x«rWALXa^lS«X 

i^5J:^^«ffiS:entoLX. (JK^XrW-ft^ 

IC* 9traW*B*Sr*-*y* 'J - 

X. 5^K*B«s^*n6^«*€:fwa^»ttXriS 

^o^x < t9/jr67*7X^^i-&A5F-tr6Xmt, fiJl 

£B «W*iaBfWWi<^7 X^;-^ LXfiftffii: 4 ^> 

*5*«flE*R«MLX. tfffi^?X^^»c:jBA8^fc« 

a^«tefeifflae»^»K:iSA^SXf5fcS:«i*.x^6 

[0 0 17] MM[2 09«JfttSjtO. ^«»H«5Ca^F 
*®fcB**«^ X^iZ^ UX^ffii: 4 « «k 5 4«E4rfiH 
2D-*" Si* ^5X* W-f t^tttt4**^*-W 



(7) 

U 

A^Tiitf^T* SR»ffi<*>T«fe-f 4->-n:a<l9Wo 
£fi»£:*s SSB k:ffi*> X ifi v *««(cSX £ it* . 
10 0 18] n5S3&20Btt£«riW*fci&. »*«3 

5i*>X'*>3. 

[0019] a*a3<o«dacj:& % ^wftswcs^ 

[0020] 3«&»ioi«*adW^fca. »3fctg4 

WB* Ufca, i?n££ l ©«B:l«W»«rft 
tr feiff A LXatrfc* «^**atc«fo£*«te J: *) 

ttXHS^tt^^ LXa«T»ttXttKfi?ft«^ 



W0B5F9-1 1 5 8 5 1 

n 

W«X7i:j»lt(S«i4SJ:5 ft WBEt&fli L 
X. »£^X^*te«^*ixfcSSa^«Mto*ttaB«e 
iWOSB»UiSAt§XetiSr«iXV^«*i:'i-o 
feat**. 

[0021] 3M&S4 0ta&<cJ: 9 , SSffrticfcita 

§L K2»ort«c*^JU*»Ste«>*f * J: 9 

X-v*c#UXB«i**J:5>Sc«BE«rWaoi"Si:, ^ 

4? y >^$*LX^?SttXJ*aC^:<0^ J: 9 ft*7^X 
^4»icR*flac«AS*tS. *fc % BfttttteanMFK 
^^X^lc>TLX»«i:4<SJ:3 4«lE^^-r$ 

[0 0 2 2] W#K5<D369itt, IMll, 2Xtt4 4> 
BritfC, ^?X^^#UXH«tftSJ:5<cWaSEtt 

[00 2 3] 5»*«6O»W«C, ;WS2Xrt3« 
r7X^»UX«Sfc*5<t?4fi»StaEttOV 
0T©«E*efc * v * ? »* £rft»o-f* tor-* 

[0 0 2 4] »**7<0««tt, »**1-6©«W 

T >-Xfc 9 % WaB'PSttXttRiCtto^ 
<0X-*5« 

[0 0 2 S] »«K8 0Bm^»Ct:«R^Bri« 

«»*5WxSKoB*W&«l^S«WR»^* 
fi8ffi3S2*rtU^?X^feB*«5*5r»X^*a-*B 

^7X^lc#LXH«t*6J:34«E€rS]lHrt"*Ki 
r^X^tc»LXR^i:45J:3*SflE«rPP/ffl^6S?52 
[0 0 2 6] a**8 0«a£iii:9, 35iOiSEai«B* 

fta*/u*«-x-TWftB«:u:rS|*»oXi»tfO 
X. W«afcB*U. 7MttB<tEKl*<tL«7Nttfiab«i 



/J 

9 »; >>rzt\x*t£&xft&£&<n#x £ 9 

ft 67*7 X^*lwi3aaE£ffiA3h,6. Sfc. SR2©« 
it*. 

10 0 2 71 3&#G"9»BHtf»Cfc«*#ftl*. 
1r*CBflc«»*«^ % meBttfffMUSltitU ttZ* 10 

MswawrtUT^ * * * ^ x^#±^& 

7 ? X*r\z# LX&t&k ft * <t o ftitfiESrBMD't-ftK 1 

7? X-^r# LTSMSift >i <fc 3 ««E«rHUffli-S« 2 

[0 0 2 81 3iMt*9<0»at?.t9. SlWfflEHUn* 
Sic* 9, Bi*«»*»»f 3 PK»B**«^X , ^ic»L 20 
TP^i:ft*i:5fttafffcEM't*^ m?^4:l^«lw. 

BjEttBA£*i&. *2©»EBttiD*ftfc:*&. 

smmv^wicBftttwr? x^ica utps® t ft* 

ft^T *>»*Bi>5t»^icffi5|MC*Jrt SBBIw«»XH£t^ 
[0 0 2 9) SfcfcJg 1 0OX!m*»Ct:fflk¥Si\*+ *F 

t5^ S i: * «fiB*«ft»#StjHI£3F»»B 
^;/7 X^^LTft&Si ft 6 J: SfttSffifcflWW'o' 

»i<n«B-fiMo#afc, ^ft»B^^^S^H«effiH« 

[0 0 3 0] BA4U0OMEK:**. J5i»<0ESU» 
LTI^£ft*J:5ft^£BUJQl-*^ s»£^:^« 

lc<fc9> 30W»*fcB(WW*5r?X^ic»ux»« 
fc*-&J:5^«E*H>aii-*fc* nSRfcHW-. <£»« 



#K)¥9- 1 15 3 5 1 

10 0 3 1 ] a*«i io«ni±« a*«8Xtt9<o« 
f&iz& i o«flE9M»¥«tt- Sara*****©!- 

^^SW^yXvi:^ UTBBfc ft 6 J: d ft« 

r »» t ft « * 5 ft«E$rWtail-6K i *>#te 

LTi&IS fc ft 6 <fc 5 **EtflBto+ a SR 2 OttSS 
[00'32] 2*>*9!MU a*«8^«*ic. 

roa»2«affifipiffl*ft»** ttasw»»*«ti«r»B 
**pww x^ic*r urate*: ft a £ 5 /*mi£&Epiio 

S« t ft * * 5 ftSEE Zftm-TZ X 2 £ 

S * 5 h IC*T t TV> *1Srt«:ff art- o t> Otft 

10 0 3 3) a}**! 3»*W3W»Cfc«Bfc*»ll* T 

*£^Ar6^2<75;tf*iSA^©fc. «il»3F«»ftW 

UXIS«^ ft a «fc p ft«BE«r^0-r-5^ 1 «0«Eff«J* 
ft&. WfiWH^S^ai-^Btt^^^^X^^ 

[0 0 3 41 SJI*«1 30«J*IC*9, 

1 (X>®^<tlS«:8«l*^(^$^Xt^o5 2 O^Hitfi: 

BioiWiB'2©«*fc-«r»a**fc«.-> > 
9X^«*«UJ: 9BBlf«rtWWB*XllK«* 

fintia^atwj: 9 3p«»«iff*a{c5F«tta8^r 9x^ic 

«-Lrtt«tft*J:-5ft«0E«rfePlW+*t. nSa^B* 
KX*m$M6&&0#X * 9 ft 5^7 X^4M- 

BB«fctaA*^** ^2^aa^nuo^aici:9 

$m»»* aKBfcSW* 5 ^ X-^iZ^ LT^ii: ft a 



IS 

[0 0 3 3} SffciSl 4©«««»CfclW»Rlt * 
«&<&&;M6Bfc. rttt*5Rgic»»Sit*»2»i:. 

iHracaiffrtcatt&tfu *««uw**r*^8«*fw 

SMt^ttlt&itTt^B 1 o«*fc«a»»*»*a 
tf3H* * *t tv 5 31 2 fc fciES 3 it it 9 Sttf L 1t 

*+*i/+*9-*&k* jwawawwiftitaswaw 
x-?a±£afc* gfflWa»rt^»ttxi*K«tt«o^ 

*fcgAi-ft£2S>2f*&A#&fc* BK&^KttftS* 

l rets fc 4 * * o 4 «£E fca*ao-r * $ i omm»M¥ 
gfc. im^^ei^s^^^ X^UJt 

LTfi&ffi A: 4 * * 5 4«EE fcEpflOfft 3* 2 OffiJEGJtt]^ 

afcfc«*T^ftlMtfc*%t>'>'c*ft. 

o 3B 1 <*>fP« fc @ f*SCFW* WV $ *VC t X 2 efttt fc 

3F»*«retf ^ fc^A^rft fc . ^iffcikttfc^&K*** 

*<0tfc- m^6a#fc£2^65#fcfci&i3-£fc&. * 
. <D#* X * ft ft:/* X-*%&$L*itZ kWZM i <3SB£ 
#LTlMfcftftJ:5ftTO&»art*ftfc. »afcH« 

KagirjftASHft. JB2^^Wffl«acX0 
5WflW*8k»lW*KI»*sr5 UXRS« fc 4 ft 

X5 4«Efcftto-rftfc, SftffifcPl«i-, RiR««)T« 

Ma»2iffrticait**v. 

l o«*ij»a3p<«*ifir4l>^**»Ai-6W i * 
95A¥&fc, jaraKfflff*Kr?*^ 
X^&£*%L k . tff attfi»*C*W« i26t&tt<*>*f 
^5riSA^o^2<0^i5A^fc. SiS^Fftltof*** 

LTBttfcftftJ: 5ft»flEfcfflm-ft»l^«EBM)i* 



(9) ft88¥9 - 1 1 5 8 5 1 

l r ®e fc 4 * x a 4«E€rfiPto-r ©s* 2 osssrai^ 
©fc fc®*.r &m& fc+ ft t> ft. 

[0 0 3 81 S««atJC9, ^^-#8 

u:xs Hawrtwai* o^«ft#«*»^a*t btix u > 

ft£ 1 «(B*41*»mWff4iit^oa 2 (0«#fc 
U f J; 0 ft ft ^«»Bi**a £ ix ft. 

<MT* X 0 ftft ^X^fea^ltft fc*l-»l *J«BE 

»UTl&feSfc4ft<t 3ft«flE«rfiDJD+ftfc. fl52Sfc(^« 
ir; 3WM8KS**x ft ^F«»W:tt«ft*4 < ^ ^ 9 

fix 3F«ttXf*5D6*« J: 0 4 ft ^7 
*lc(£ffl^trfiASixft. ^/t. ^2<^^BE^^Sic 

4oX5 4SfiE«S:Q350-rftfc, #I&fcia#K> 

^*^-^vttaff5WM3aB«»ri3itft«»r*ffi^ 

[0 0 3 9] sHtfgl 6CO«5^tt. »3R*1 3X»il 4 

*a»r»3F«*«##auf*«i-ft x^ic 

»UXB«fc4aJ:5 4*E«rW*rt*ft^*fc* Wa^P 

fc 4 ftss i cotfcffefc x^ic^r ur tm fc 4ft« ^2 a5 

*»fc^«#*.ft*«fc€r«^*-«'^ 1 C' u ^a*^ tt 

JO [0 0 4 0] »3k^S 1 7 (7)»««±. 1 3 

fc 4 ft» l "«4J«fc X^fc#LXB«fc 4ftlB 2 

^afc^fls^ftwtp^afcfes&ic^u-ct^ftw** 

ft^-Tftt^X-feft. 
[0 0 4 1) SlJRiIl 8«a«tt. 5»*«S8. 9. 13 
XttlA*)®mz, 7 > 7X-9'IC«UTlSffifc4fti:5 4 

40 &ft. 

[0 0 4 2] 90)|g^rt, a«fl9. 10. I 

4Xttl5«t«:, *yXv\zn\+XWSb*l&£l 
4Wftafl£»*0 VglTtf>*fiJ£-e«>ft fc ^ ? ^PS^rf^^ 

to 0 4 3] »aM2 OOMJ'SCfcflHfcMkl** * 

fc, aaa^wa^jwesttfcwflc^tsfc. ^-r* 
50 BKartKftt^ftiWfc* si^sa^^anT^ 



(10) 

17 

ICSW*!*^^ X-vic# t XfgfcS* 4ft «fc 5 4« 

^^x^cfiu^sn^^wia^ffliffl^^ss^ /o 

fiKfolSi: £(5S;LX^ftfl5fle£-r ft tOXfeft. 

10044] s#B2o 9. 1 ^ 

[ 0 0 4 S J i&JftiS 2 1 <0$g«#& Cfc#8*¥&tt* * 

KaWHfrEtfrtfX? X^7 LTS« £ 4 ft £ 5 4*5 
fE£r«tfJOLT* MaryX-v+^-r^lcJl^tWB^K 
$&tSffcfc*'«**»J>^ft-*KJ:9> SSTOii* 

y X^*U^«<T^RlffiTI«*feSI«W*MU:fc 
itft *V KJIMW^oaBtai-WA LX*&JI&S£ 

»wrt-ft±*±. «w^«*ii^«*5nfc*w»»ts 

o±U ttie*tt*S £ lc9£E&H ft £&S 
[00 4 6] »**2l^«lSUj*K 5»^2<b^« 

afwnic j: > ^fciasuisirft ^ m&xgm 

[0 0 4 7] g&#ig2 2<n#fl#$Cfc#fc^ffc»i* * 
HKtt^fcB?5MMlc * o r*«»u»iwftxfi 

£9 4ftX9X-?£3§*$-frftXf2£* h5?SW»CT* 
lcK*«»Hfleff X5XvU^LXl6«i: 4ft ± 3 4« 50 



#BB^9-1 15351 
flEfcHUfflLT\ nS2y?X^^<0-f^vicJ:«?S5?£^*E 

4ftX5X^9KiBAS-frftXffe£:, ttfc»35«rtfcR 
*iXU * ft *aW=«tE^»*S5*SK* 5 ^ ^ *rt3tf 
LXSBSfc 4ft * 3 4fiff «:6HHri*ft Z. 9 » SusE 
X? X-v * fcSA <* Hfc#T3£**Sto* W*S«& ■ 

«<OJtlcW£TW»® £ S3U8U6^$ixftE&]SS:# 
^-^oXe^$:^S^Xv^6«fiSci:i■^t>^Xfc5. 
[0 04 8] S**#2 2<DttJ*i::<t'K f«*«3^^« 

[0049] 2S*«2 3©«*tf3H:t«KW»rt» * 
* # ff^flttfc&&?#Rfifc J: o r «SMtc^Pft-r 6 X 

ftX£±, S52BTSfi355^$*bfc^tt:afii:, 

^jwSS^*fittS**5X7 x-*u:# l/CMi (eft J: 3 4 
®95£epJiffLX, flfrfcX7^^4 J <^*>t-«t9#ffi ; F : 
V^1*ftC£KJ:oX, &7tt4fe 

g 4*X7X^mc&ASirax&* >' «W2ja^s«rt»c 
{* & $ nt v > ft 2m«iEti[f ctt**»anc^ x^ x-^tc 
a-uxee^4fti:34«E^*irftc^»cj:«3, n 
ax7x^*ic^$*i/iiaa^«tt^fSSffl^#»« 

i^s^ ^ wamfii ^ * ^ ft * jgfiiH- 

«»Axae:«i5LXir^««*4i-ft*>0-Cfeft. 
[0 0 5 0] as»W2 3^««*CJ:9. sR«4l&H« 
of^ffijc J: . 4^»^s«c*>nt ft h f 9&&m 

[0051] »#*g2 4©««a«acyt«P**ftti, * 

*5ttft h?>-^^»/i«K*U«B««:iM.X«««* 

ft»H»tfe»SWrt»c*»i-ftf»»xa4:, AlEtfZ 
XiiSJS^iOif * J: 9 4 ft X7 X-vir«^5 « ft XS 



-10- 



10 

aa^asftfcWits&a^aa t nanicttie 

[0 0 5 2] a*J2 4fl5KWti:9, 3S*4t2 t(3J8c 

t o o s 3 1 2 s aan#a i:fcaa*a»* * 
at, «w»^iM«a««»a*itfc*a#Ba±ii*5tf 

wwartMsw+axa*. aaaa««rtaisT» 

fcffitHMWLT* timX?X-*+p>4 *>\Z£*>m&* 

sfco^x^KSAs^oxat* fttsettowrtK 

»LT»a4:45J:5<t«E«:»aai-*- < kUJ:9. ft 

h?^^^»rt«aa>*aairieAUT^a 
«sa^«saa&8^(raasiiftEaa«ra«i- 

10 0 5 4) SM0K2 5^«M»=J:9* 2***83 

«waa«u*»its*ffiica^riEi^«*u*aa* 8 tt 

»KUS5AS;h-a. 

10 0 5 51 f3*« 2- 6 »Jft*2 0 % 2 1. 

2 3X1*2 4 :/7X-*K*tLTI£&£**J: 

loose] 3r*^2 7^aa^acfeaa9Aii. ?s 

*S2l % 2 2, 2 4XMt2 5<0l»flt(i. 75XW& 
LXSat^4J:5^MaSEtt0vaTO«lEX*4 



(11) »T-9-il 5 8 5 1 ' 

[0 0 5 7] 5??*I52 8 9*«2 0^2 7^ 

[0 0 5 8] 

[&W<0£ifeo)gfei] SIT. M«(OSia)«ffiKi: 
[0 0 5 9] (31 <c*5t l 0 fiMS&. 1 1 

*.tfs/y avsaj:9 44B{rxai 2«hw*w 
(wwTiot, 2S5wsw«&i n*a«ewi 2&sf 
. s«aa»caoaa«iip*a4rrtaLT^6. si 

lW8fc»t, 1 3(t^S19l 0<att^£&terr*»£E# 

y-* * 7 4 - K\ 15 1 0 lc»S* Jifc-v 
-f^P*i*ff, 1 6tt»2»10i:^^o«aa* 

&t Lt^ECR/7 x^aa^a^aasn-cw^. 

1 8 11^7 X^ffi« % i 9 

>^>-^2 0€r^UTtgfic$nrv^»lOJfl5^ifi?B 

2 2«^«aB*2 1 tw^aafMHH** 2 3>a5t 
4. 

10060)^1 ois&jgfigoma* ut, 

aai«>ffl*S.X-f y*25lJL WHWMri 1£#1 
«a>m2 0 1 1 9 (CMS 

3W«flN?l l^attLTSWattirl l^Sr^^U 

[0 0 6 1] szKom&fcmoxm&bisX. Et* 

40 «Kf^2 2»C(^2<r>§]§xlX<y^2 6^ft«$nr 
*59, S^^OS 5 *.** **2 6i* % B*(UigMr2 2 
€'S52(03>'^ r vih2 7 5r^rU-C^2^W^18£«ER2 8 

^•3, B*fl»*2 2«:fflaOTB»a»*2 2*r^ 

[oo6 2] ai^aaaA^auo^nrai 
«wi4#6iw!t*i »i«>5Fa«*x*att» ^ 

i ^a«»au«* vaa»A«a«:fflv^Tff * 5 i><o 
tfcot, sm^i lfcr^x^ujturaatci- 

50 4i*lcB«5»»^2 2«:^7X^ustLrieaiw-J-5 



— II — 



21 

[0 0 6 31 *f\ Sffitf^i 3$rffi®lLT?l£rai 
0Of*fSB£lfoS X lO-'Tor r OlSSffiCi"* k& 

[0 0 6 4] * 7 -f-K2 0 

X 0 c c<OAr#x%&^'tZtX^ «E^i3 
tCcfc^KSWl 0<Drtg&£**4 x 1 0-*To r rfl)HS 
StC(«r0 0 W^aiR'ffiS'ff 1 5a*fc 2. 4 5G 

HiCO^^^pft^Sti-^t^Utgia^l 7 U SOBS. 
$£:©>gU fc)2. 5mA/cm l »^7Xv« 

10 0 6 5] ftir, 3?l<7>fJ#^X^ ^2 55rMt 
T&lOSJiaiffiSU 9z}>*>X 3. 5 6MHz^SK 

7 0 0V££C£li:o. f^OSJ©*.*^ y^2 

6^L"C^2«)«MSiS2 8*><b i 3. 5 6MH 
z OjSftfifcftA £35 2 O 3 r^vtf- 2 7 fcfr UTi* 
2 2 Uftto L X 2 2 Sr&ffiKi- - 

*uc£0. B*iR»f?2 2»«Mfci-5X?X^ic»l/C 

0»-g\ BfWW»*2 2ttAr^*X^|C»UT*S5 0 
OVU^&Ttoo :^)t(lii:i:^tAf7'7^ 
*OAr*;f^tt*«#ft«e2 ilctRt<n»U 
#5@#2 1 »w^*ix54?a y >-^a*C<t 

otAr^^^tlwSaffil-ISAf^. rox©ir*j 
^X\ts R2l9l0^2ff$:Ul0-'Tor r££ 
{S<2fc;£LT;fc$. Ar^t^T^iW^aiO. 

[0 0 6 6] A r ^7 li^-iO^afiirttft 5 

cr<D^»3*)7oovx*>6) i:iot, mm* 
m 2<o«asafi«H-*As*i.o. 

[0 0 6 7] B^l2^Mffl»* o:/ *^ 
B«»-U**»ofc&frlctti 0 08>g£fc&lf"oOt;:» 

7X^u»UX»ffiliUfc«)X2S>8*t ; «Ftr. 
[0 0 6 8] P32tt, 2K:*5i«tMfc** 



02) #03^9- I 1 5 8 S 1 

22 

[0 0 6 9] ttT, B2 0*««fc»AJ*»-OV>TBX 

*fc*«cB*ft»*2 2«r^7XT»d»t'CB«lc1-S 

/0 "'Tor r OSSffCto £ SWHS^ 1 1 tCJ*J 

— K2 0 1 0 c cWAr^Wt 
5fc#UU MEtfi'?! 3H<fc9l*£flfl 0©rt9«r» 
4X1 0- 4 To r rO&2#U(*0 # W^aK 
9tt?l5*«&2. 4 5GHz^>f ^ajtfirSHffS 

a? cm* oX7X^s«****£S-&t. r?x^ 

1 8tZAr^X-***&S*«„ 
[0 0 7 1] W:, »lW^-f y^-2 5£!&tf?L 

&&1 2 t^X^gBitl 8OAr^5X^fcfl0B^ 
Stfmtifci^xtfs 0 viti:^, 3K2 0«J 
©ic**f ? 6 UXSB 2 <DSrfflE«i!£2 8 2>>fe 

13. 5 6MHE(05a««*Sri2O3^t-2 
7 L-CBfMWM* 2 2 fCi*«ff& 2 2$: 

JO !fcJ£K-f6. CMCJlO. ■(WS»*2 2l«*i**r 
. ^X^lCJtU-CRSSibXf^fflU Af^^v^tf 
C^io^ :(D^ 4 2 2IUr ^7 X^ 

TAr ?7X^*OA r tyii?«*i*2 lldKU 

y y^iioXA r x^x^^uisaifficiax-f 

6. :ol»:«^tit ^ffiW l 0 oWKft x x i 
0-*Torr^i'<aSUt*i^ Ar>f^^ 

[00 7 2] Af r7X^«Plw*9— ioSBKUttflte 
iLfe^ci^tt. H*3«*l 2fcAr^XvfcO|HO^ 

[0 0 7 3] EXT. «3 0^WWA*ifeK:ov^rHl 
50 ^»HU4^&a*-rs. S3^«»«A*flilt » 



-12- 



(13) 



WS*9-X 1 5 8 5 1 



23 



24 



1 ^afiHWfi^fiS*^***^**** 1 ^ * 3 

[0 0 7 41 *^f. Bi©W*»*JWfe*Mtt^ & 
E*y^ l 3 £ffi*b LX#21& I 0 5 x l 0 

-'Tor roRfiK^i'St*^ Ifcrt 

*ttl<rCKf*o. ®«WUHW>y = 

4 xiO- 4 Torr ORflaWft-P. * a & 

fcttUttttSl 7irJ:9aW«rAfiU #2. 5mA/ 

[0 0 7 5] »iO«ex*-f y*2 5*!*fl£L 

xsiw^.^i i*$fcum{sm?i i«mik-*- 

» * 2 6 **f*LTH**»* 2 2 «:9ttta 

2 fc$§£-*-5 X^X^Kit LTBMSt 1/CfWHU ®# 

22iAr X9 X-? t O WO«tt3S*<* ^ <• 
-e, A r jfy X^WA r >T *Xi**fti&©fc 2 X 

»*«»W3. :oiei:is^tn K2»io*w* 

S5K4rl x 1 0"°To r r &£LX*i$* Ar 

WiJfc&to&^t-A r XvX-^lMitt— irMM"*. 
{00 7 61 A r ^^X^1>ir«S3-£o«a^(C!fl:ift$ 

ft I 2 0*B^W^ 

[0077] ft*' SB i ^aflWWw«sT«tw» as« 

[0 0 7 81 X7X-r38^#©<tLTi*2. 4 5 



t«£« 1 0 0>K2££lwOV*Xtt, KSW 1 0 OfflV* 

[00 79] »T, «8»«>» 2 0»HMK« 
WAS®!-^ X *B 3 L*** 
[ 0 0 8 0 1 & 2 geft»iBl-«* : ^««2*^*R tt - £ 

[008 1] 51 2WKtS»»i«« WWAJMWH* 

ttt ux, iHtt*H#fct^t**B**^ 2 2**atf 
^^r«-&3ojiirrt, a***;*^*^ ea^tf* 

0CI«K2O9W*.^^2 6 * 
&20>&®%.x4?f2ett+ **«MtBfr3 0.€rJ|l2 

a* 3 ^+ 2 7 ux £ 2 <Df5je*«SR 2 s ukk 
LX 3 0 fcttttc Lfc 9 . xtmtott 3 

0 fctfittLXWeWf** 3 0 &BB& Ufc * ? ^ - * 
*«-Ct *♦ tit. ^H&^& 1 1 C»»S*tfclWI*W 

1 2tX7X-7«JS£i 8io?micn, M^ra^riiSo-ti: 

(00 s 21 Ul'F. K4^««KA*«»:o^Ta3 

5>*i:^W^ 3 0 fcr^X^icJtLXI&JSU:-*- 

[0 0 8 3] *-*\ ^^-3 2ir»i:T*«HW»* 
40 1 1 i^x^^i 8 t<nra*«i»Ufctfefl6-c, 

^1 3 5r!$fi)L,XJS2Wl 0tf)«»«*5xi 0^ 
To r c»«ffi*fc*^. »2«W»**-f 
2 6fe*^UX»2«RH*«B2 8a^l 3. 5 8M 
Hi»Sfl*«**2«3>^>*-2 7*tfLX* 

«:»^«&2 2*CflPMUXffl»BW*2 EMMB^-rft. 
(0 0 8 4]fti:. y-*tf*7*-K144>**«« 

jft>e>2. 4 5GHz<^^^a<S 1 S:^^5t*lCl8^ 



-13- 



(14) 



fcfHff9-l 1 5 8 5 1 



25 



26 



He «^7^ftU #oW*>#MWWt*#3 0 

10 0 8 51 ft. Bt He X.***??* 

85? 3 Itfl&SlZtiatf. Ba Ho £0**:/7*^fc?S 
"Ct, V—*1t7*7 4~ KX 4A^Bj Hi 

[0 0 8 6] S^til Ofl<G*5fc€:^tr#:x*# 
ffiLfcfc. ****-3 2*HttTWWM«frX 1^ 
7*^fS8tl 8t^MS-ffiai"^ «E^^ 

1 3 5:ffi»UXJ?Sffil 0<&ftfl5$r#4XlO- 4 To r 

^s&jEMW^au; * v **w*»ir i i<DJoj£*ffii o 

7.-74 — K2 0 1 0 c cOAr^^Ati 

^?pttfr**i^**KiBBwx 7^j:&©a*»a 

U 5mA/ cm 2 <D;/7X^!8;2E&i£ : $r8&$ 

fct::. ^ 1 ©^i^>f 2 5 tMUT^ i <?)^0 
'&&851 9a»5> 1 3. 5 6MH2 4>«8iff^3£:351 

^ 7 f2 6^^UTSK20»G5JSlEffiK2 8/>»*>l 3. 
5 6 MH * <0<Wifct£* £35 2 <0 = ^f^t" 2 7^ 

-*u*tux$j 5 o o v&m*i&T-?z. z<o&tir.&~& 

ot A r ^7 ^Jp©A r -ft^W3 1 

ft. 2* Ar zrvX-vtW&ftthl 0 0V*> 

W*M*X 2 03cffi«ffiJHCiSASft 

o. 

[0 0 8 8] » 4 i^^««3WA^lwJ:d^, ®2^ 
#a>#g|fcsmi 2 0aBWB»C 

[0 0 8 9] -<B*«1fe*X#i£K«fcS^ Bt 

Ho ^t>-Ci£S^ K- t^^SiS^Kit^-C. ®* 

s»i 2«-»^*K***a«»ft^^^ biwwu** 

[0 0 9 0] JSXTv S8«Ufc^tt*«A*»«rflV^T 



[0 0 9 11 *i\ a 4 (a) K*-r«t?^ 

Ssoi^e^S^^^^esi^fiSUfc^, * 

m»m&$ o *as i x«^2^^iejge^6^M^ 

[0 0 9 2] *tr, J5aufcSxxrt:»4^j»»»A 
^fcCfcO, ¥$f££ffi5 0<rc£€£U, ^FHttJ:9«3 
^Xvs 2 04 (b) \Z7r1r£?\^ * 

JO 5 0 0)»ffiS5i£c^^aia® 5 3 ZfctiHT Z>. 

[0 0 9 3] &K> ©S (a) KiWJ:3IC. M^^S 

is s o^Jblc±E^cEoTe«x^^cvD^cX5•> , ; ^ 

' VlBHkK^J: * 4 fcfllxtf 5 0 0 n mOflg 

sutagre-*. a^^a&s, -wxifiooo 

Jg5 3<D*ttfc##fc##L^* ux <» 
[00941 125 (b) lw*ir<fc?l-. 7*MJ 
' y ^9 ? Ite&o^s' f >^fl^tft»8s 4 UBS 

JRj£«fc 9 fc6&JSia&® 5 5 ^^o e 
[0 0 9 5] A. SWW*V*- Kftfrf"****** 

< &0»aflW>*W&S 5 3 tr»«t51i*T5« 

J(5 3fl73F*Wi«»^*1ft«:^^*« 5 
0««iH8BE«fca< ioSBa^W&B 5 3 
-TZZk&X'Z. »3W|Mh©»*2F»*«* % *** 

[0 0 9 6] a>\ (uaufcaixita^^^teifcaiTs. 
a, artcia^rtt, kk±sb 1 ©^«asx*a*» 

40 [0 0 9 7] i1\ ®6 (a) iZ^rTXoi^ 

« 6 0 ±*Z$M % P M O S mm k NM O S i «?WU 
«f»«««6lWltlfc«» PMOS*«ftWNM 

0 s «wi*#v«tty~ h$mm e z h sa e 

3fcMU PMOSaWiHP»«r*U/# 

9 y ^ was^# y tf--*^ * > -'^^ 9 4 s» x 
[00 9 8] i^ifir-, w»3Kasosraxx«ia 

1 xic»»**fca. *x^««W»A*ifc€:a^T v 
50 PS<O^^Jx.lf#a^^^Ai-5 e i-4to^, 



-14- 



(15) 

27 

&#-&2 2^JtUl#a^£^^#£^*^$&®* 2 1 
iff Artf^-SALX. Ar^7X^6 5!r^ 

aVB*#ff*2 2lc*Jt*Jlffl«#a«l 3. 5 6MH 
z x-s<7— tfft) 3 0 0 WOHia«ffl^$rfPlJ0-f * 

[0 0 9 9] 06 (b) »c**-r <fc 5 35i<&7 
*M^*h6 4*l**Lfctt. NMOS««C0Ba» 

[0 10 0] ftir, ES7 (a) fc^X 5 IC„ *i»f*2 
«[ 6 o (7>±lc^ffi»cZo rev D IMUM J: 9 * 

6 6, 6 8<D^I©to» : fli*»W^'CliJ:t\ fcic* <6& 
j&7 oica-ux:?* f y y^7-AK^7f>^ 

&&LX* «feSK7 0t:KQ3B7 0a^fiSt^o 
[oioi]^:. 07 (b) u^1"J:5i-. SUiXtt 
£JSriAjSB*^K5oXJttBlufc«L 3fc£MNR£*t so 

[0102]^ &»K7 O*>0Bag&7O alCfctf** 
KU6 6, 6Bb&&fmB7 2h<T>*&t)=*?9 

6 6, 6 8lwtt. WB**>^»*JH^TBSI4** 
*»***ftUT*J:^ ZOS^ti. PMOSSW 
lcii«*.tf#o v*x*/ua?- i 5 k e Vt K— *fi5 
xiO<Vcm< -C-fsfrVttXU NM0S8*:«« 
.*.»m§B&**^—3 0 ic eVt'K-Xft3 X 1 0 ,s 4C 
/cm 1 X* * X&A1" ZZkfcX'Z 6. to&t. - 

[0 1 0 3] ffi, «§B» CMOS 

B»WM£*w*xi*, ari©W«l«A*iSMI^fc« 
X\ *25^^6 0^*iSi«ifi®l-tt:aW«<a-ofiiJB 
B03F*£1fcJB6 6. •6 8«r»*+*wt* t X-**« t . 3F 



**Kj¥9-l 1 5 8 5 1. 

28 

Hit. JB3©*»*«3JA#ttfefl^ 
* £ . *i»fcgSi 6 0 *>SB»ifi«Ki&< &o#8tf!<7> 

[0104)^ «W<D*3FMtea»A*tt»tX*4lW* 

*fc. T»itel*Ba6ttO<r^i:tXAr<r^4r/B. 
10 10 5] 

^ 9 9 * 'S$tiX*m&7l.i*BU*&0>1fx ****** 
X-v * \z «a»cfS A 3 *u 7yX*?<P\zi&K2fr1tK 

BBlsWASiiSO^. BWO^BBWcBflflttW. 
fcPfc5r£C Zi£ZZ.h*< t> <>X 

[0X0 6] »*«2G>*WC«6*l^aaA^tc 
ifi)^ S tiX5FSttXWtl»Ktt^^ -k 9 ft 6 ^7X 

ajrisfct-sacBi-s^xav-fiacuatAiF^ox-, a 

(*«WoaB»lc^itoBBlc|SftXifiv^«lcBfl« 
[0107] »*«30«?B^«6^«4to«>««A*tfcli 

|SS|*»oX«&fc»^ tt»*«^K«K*>ttB»SOW> 
^ffi^fett5S®^S^xa^S»ix®A$ixv© 

i tt^t^xttB«^^I^B**^*- td,ie **-. 

[0 10 8] »3i«4^*U:«a^»* tf >*A.^fe^" 

d5pai^««b^a< * u ^^^h.x^f§^xn^ 

*/w^-X-B(W»»-fi<^^>fitffc** ihiBK^T» 
^^^y»t®i*$w^xffias{c^A$K6ox% 

|^*K»l£Bi»^»^«»** ^ *** - fc * < 
0 [0 10 9] S»*«8 038WC«B*^F»^*A3Sa^ 
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fc ft < i> i TSaKOWft 

[0 110] a*«9^^^^^^^-5^s^ 

«|CP3«c^lH*^tt €r ft C S * ^ i ft < 

toti5«B«)WWI «Rfc1-*a** 2 

[0111] a*?[i o©»wc«*3WW0>w*isa 

f^u:H*»Wfc:Wf*»**C*** fcft < 

v *3?±te* t> o X iSSI£<0*$frfe IS Sr^fifc-f o sSJfc^S 3 

[0 112] S»#JSl 10«*fC«S^«*W3KXBiR 
T[&gdfc ft «.£ 5 ftWEftWO Lfc 9 JUt79 

10 113] 3»**1 2O#Wi&oT^<0£A&igt 

e« t * « J: 5 *«Efcfli*i l * x^i_*t l 

TKMSfc ft * * 3 *«E«rW3!HI Lfc 9 "T* - fc **-C# * 

[0114] 2fr**S 1 3 ©«Wlc«65P*fi««WA!BIK 30 
C^o:^< BBRaTttflMB «r«*f 
[0 115] £#>Sl 4»BWU«S*I«*«*>*B 

SrJfcfifcT 5 W«S»A*»€r5F«»B»4rlWII Lft < T 
t>SB"C<r5. 

10 116] SMDKl e^SMIIcftS^tUfe'oSAKK 
££6fc. B»9»«BlfiWCl8rtaBBCwtt«>Til£v* 40 

«r*^av«^A*tt*^Ji*n*S:»iB tft< -c 

tBB-C««. 

[0 117] 39**51 6«>JMl!C«a^l«*©i»ABB 

r &«fc ft $ £ * ft JBff fcBUH ufc o xnr 7 x^ic» 

U-Cgr© fc ft » J: 5 ft«E«r8«n Lfc 9 + S Z fc **Tr3 
«if^J:9ft§r?X^4»UH»Rlc»X4«ttfc l JXtt 



«§S^9-1 1 5351 

30 

[0 118] 7©»Hfc«S*l€B»WABR 
\z&$k* BB«*«fcBIW»4«r9X-rK:>rur- 
£® ft 5 <t 5 ftBESrfltta Lfc 0 X<*Ctf L 

T»«fc ft o * ? ftttEEfcSUP LA: 0 1*6 d o 
<DT\ B*W*kWB«fc«W*Hft^M»BOBS«r- 

[0 1 1 91 B**2 0^B«Ui#6^esft*>»i8 

jwfec i 5 fc , imtt&mizm * #4 m&m 

eBSBCfflf*fcBBKc«*'e*ft«>'C. 

««BB»U»«R« 3 F*E«lB«r*"i"* *- 
BftSBKfe?*fte£K3*4 r fcft< ioS^Wfe 

[0 12 0] 3f*ig2 l ¥Wtt*fi<B»i8 
*Blc J: 6 fc , *«»BBlcaait o *V KffidMB 

K^¥s5*Jfc««c»«-X»*rft C $"^6 r fc ft < ^« 

.[0 12 1 J.B*a2 2©BB»c«5*#*BR«>WS 
Effete J: 6 fc . ^i5«cS«*~*5«t o KMIBHS 

t t o T^fig-f 6 fc A? -e* 6« 

[0 12 2] ffl*JS2 3 0*«»c«o¥W*KB^ai* 
*»cjs*fc % Wfl:gttU:»t*K^>^^»*« 

aE«>BB»^K»R^^ : «*«t 5 (rt"S 
^r¥^S«i-»^Xte«r&^$^o r fc ft < &oi*iv* 

«^tt^iorMt5 r fc ^r-t 5. 

[0123] H*«2 40*W«:«* 1 l t W#aB»Ka 

*J% 9 Z *»»»«lw»*X«i«r ft U 5 C fc ft < Bl 
Or^t ^^$r t> o xmfrt* r fc *5 -e 5 5, 

10 1 24] »^92 5©**c«6*ynweflo?»a 

jMfecJSfc, 4M»«BBCi8i*«K»y^*«BB- 

Btr«*TIE^^K«^«BR05F*e»B«r#r * ^ v ^ 
•^^ ^ ^^^««iw»^XRa«:dfe C **ft C fc ft < H. 
O^v ^R&tt^ t> o-CT&S&i'* - fc ^X-f 60 
[@fficofSi*ft2^] 

[« 1 1 aWBB^JS 1 »»B»®-!R*T«»ajXBB 
(B 2 ] 4«BUtf«S 1 «>*»W*A*«fc* 9 Bdt 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To efficiently generate an impurity, at the time of 
introducing inactive or reactive gas into a vacuum chamber and generating the 
impurity from the impurity solid, and form a high-concentration impurity layer 
on the surface of a solid-state sample. 

SOLUTION: An impurity solid 21 which contains boron as impurity and a 
solid-state sample 12 to which boron is to be introduced are held in a vacuum 
chamber 10. Argon gas is introduced into the vacuum chamber 10, and plasma 
composed of the Ar gas is generated. A voltage that permits the impurity solid 
21 to be the cathode for the plasma is applied to the impurity solid 21, the 
impurity solid 21 is sputtered by the ion in the plasma and the boron contained 
in the impurity solid 21 is mixed with the plasma composed of the Ar gas. A 
voltage that permits the solid sample 12 to be the cathode for the plasma is 
applied to the solid sample 12, and the boron mixed in the plasma is introduced 
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fci 9 fifj5Fi«HJ®tt£x^ - y ? y yX-f S£ k fci 
m&tixX 9$:6X5X-?+t;:gA$tf£lgi . 
SJ:a^«ESrWantT. arSX^Xv+fcSASft*: 

msMmimmz^mxti^jmcoifx^mx tx 
txmt. 20 

tzX 9fl£TOHtaHfr£x" y 9 U y^-TS^ t tc X ~> 

x. m^m>ffl*izizztittmtoZw3ttt&^tt 
tmmim&izmMzmtfT7X-?izMLx!%mk% 
tmmvn* mmmmizmA-t&xmt » 

gPF^SttXJiRlEtt^^xj: 92rl>X7X-?£3&£$-£ 

raS^ttlWfrfc^aiHjH^r^Xvtc^LTIlffi 

feliO B^ttfeSfrSr^N* 9 U yX"tS ufcCio 

mfMix X 9&&X7Xv+t;:;fiA$-££Igi; . 
frSB^smfc^Hfl^m^X^XVfcitLTIgffii:^ 40 
5J;d^«ES:QJJnLT. faEX^XvtffcfcASta: 
l^*«fe£i?fEH«^KSA-rsIgi: fcfliTH 

mzmmih t Mzm^mmx^ntmrnm 

mM&$mz&v&Mttmmmzmmvt>tix 
^hmi<^mkmmmnmm^iix^m2co 
w&k zmuz®. mm 1 <mmzmrn&m% 
tstix zmx txmmmmm^mztm^miX 9 50 



t»i«l«>tWkf^2^««ktjeiS*fctt. * 
eS^li<0rta5CT?SttXJiRlSttO^^#A LT^ 
^iSttXtiSOBtttfJtfXj: 9£&X7X-?£&±Si*-£ 

twa^rtteBaFiHMB^ y xitzxixmst* 

vtmmtomx>*v9o>9't&zkiz£^x. u. 
^mizstixh^ntoZvmfmxiiBijmntf 

XX 9&&X5 XV(ffcSAS-i*-&Igt. 
IM(*ISSt=a@*iim3&«r5Xvt:»LTIiSk^ 
SidfrUffifcEpflnLT. fifiex^Xv+fc&ASfi*: 

i?g^^^iiie@«£S^k^ffla5fc#A-ri.xgt £ 
rnix^h z. t ^mLk-th^ms<mxm. 
im$®5] ryx-?tz*tvxfmt%?>xo%im 
m*n.cr)nEx-s>&zt$:miti-z>wmmi. ?x 
«4 izmL^wtonrnxm. 
[it£Ji6] 77X-?izttLxmmk%&xo%mi 
se«o vwT<osE-ci>s i t ^«FfSk-rsii*«2 
Xtt3(cfaii&o*tt%^A:fri£. 

xiimmxar^tfy^ts/fxxhh c t £ ^st^- 

6f*£JB 1 ~6 1 JBfcaae^lHWIAfr 

a. 

B5feK£»rtfcX5Xv£ffc£3tfST7Xv?^#8 
k. 

#A#at. 

Hffit^rS J: 3«c«E*9Clrt-6» 1 
k. 

BulElimftJ^StBaEaW^^X^Xvt^LTlt 
ffik =5rS «k 9 ^mESr 9nnrri»m 2 omEBJJD^Si: 

mtxu&zkzmkkt&^msmtMm. 
imm9 ] mvimizmzti&Mgmk , 

na*^»rtfcX7XvS-f64$ *SX7X-7H4^a 
k. 

mx*®k. 



3 

tmsitm&mzBmfwmtt&T yx-?\zn ix 

w^nm^mzmmmmtfr? x^zn lti© 
mt %h x o zn&zmsitt hm2<7)wsmfrwt.t $■ 

irnm. i o ] ft%tm£izmztihM2.mt . 
mmzmmzmhti. ^mm-kts*mm&m 
wt&mm&mt. 

mM&iftizmi^ti. mm^m^mx^ni @* 

mM£mfttz*mxit&m.e>tix mxt& ax 

imswm^m^msmimmT^x^izM tx 
®mt %z x o %m&&fttmt&& i <omssm^m 

tmmm&®£mMmiffltfTyx~?£nLxwi 

ffiiX^ZZt&mLkV&ttWMJM. 

imm 1 1 1 msm i <nft&m&m±. mum 
m^mzmmmsmtfiT yx^zn tx®m t % 

x~?izM Lxm&t %h x o %wK*f&sittz>& i m. 
mt r yx-?nzft Lxn&t tchXo tcmszomth 

zmLt-r&smmxte 9 tdBtteyroeRKWAg 
m. 

immi 2 1 mm2<r>w±mn^mt. mum 
m^mzwtmmmwT yx^n tx^mt &s 

X o frUEfrEWnrf &*gfc . wiW*M®#7yXv 

izK txm&t % h x o %ms. $■ mutt &m i t 
7yX-?lzitLX®mb%& x ?&mE£fWnrt-&&2 
<^StZmi&¥®tt:ZL>lzGLX^&Ztt:® 

mt?imrn8izam<n*m}(rm}Mm. 
imm 1 3 1 n&mmzmztihMzmt . 
mimmmzmnii. *mwmm-t&T-m>ttm 

m§mm\*nzmi$>n. mmmmsmxztiiffl* 

wmmmm*fflmvt>tix^h& i <v%mtm& 
mm*&m.vt>tix^h%2rtmt tmmzit 

mMmmz&v&mm i mmzmpf-mn^ 
titfxzmx-t&fs i otfxmx^&t . 
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Ssitf>mEfWo¥8fc. 

imm 1 4 ] (W£^£«tt3ft.*X&IIJ: . 

tt#ximAi-&mi<7>tfxmA^®t. 

m&&mmz7yxv*mz#h7yxvmmk 

t. 

mt x o %w±i mutt ssb 2 ^mEBJjD^g t ?• 
m*m-tzw&&m®t , 

imfiy^g3& { ^Jt'c><lTV^m2<OS«i: £^il§-fr 
it OJgKUfc *)-tt y ^-#gfc . 

muM^mmzmi mism 1 o<s«t:i?ie^t6!feSr^ 

tf^xSr^A-tSm 1 <r>1fxM\m9Ct . 

ffEK^Ifrtfc:^«ttXliRiBttO^£^A-rsig2 
40 O^x^A^gt, 

mt%hX o%W&imsitth&2(r)mJ±(tltilfrf&ki: 

mix^z z t £8© t-th^mmtsm. 
immi 6 ] mm 1 omEwnu^att. iwE^tt 

x^zn Lxm&ttch x 0 tcn&imm-ttfkt . 
50 i^Ftt^f+^afc^-rs^^r^xvt^L 



5 

xmz t 1 cotfmt ~r?x^\izn Lx®&b %z> 

$r^at i-zmm 1 3xii 1 4 zgmvpfiwsmmx 
mm. 

ic*t txrn&t 1 mmt ryx^zn 
x^&ztzmLt-r&mm 3£sm<wm®<m 

9, 1 3XI±14fc£ffi^ttfe<^£A3!S. 
[|f^«19] X^XvfcttLTPiffifcSr&id&m 

9. 10. 14Xt±15fcf2KW*i6to<^AilS. 

tmMzmntomz^mxissumntfxtmAix 
tm*mmtoizwpfiw»w*tfTyx^iz*tLx%& 

b%&Xo%W±ZmaLX. m£TyXv#<7)4*y 
izX OmfFFtttoBft**^ 9 'J >f-t&Ztiz£r> 

x. m^mtofflbizsttiz^mtmrn^mxiiBi 

f&tOtfXX <0%&7yX-?*£MX2ithJint . 

£ 1 t J: o . miTyx^tmxzhfcmmwimz 
mmmtm&izmz ?4 *- mm&mmmz 
mxLx^mmmmhTMt . 

mtn^izimztih&mmmfct&imt i®t 
x^zzbzimbi-&^#mwmmm. 
im^ 2 1 1 tmtmfiLtizmz fm 
m& mttwat x ^xmmnz^mthxmt . 

mmzmzttiMt. 

i^Mm(omtt%&ximm<o#xm\ix 
mfppmMbizmwm®fctf77x-?izftLx&m 

t%i>£o%W±i:maLX . miTyX^^^y 
tz£Vmd7fm»W*tX^y9V>?'~i-Z>Zttz£ . 

*k m^mmfci,zttKttmimm*mx\tR 
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f&£0)tfx£ VKhXyXl^mX^hlMb . 
ffEK^irt tfil^? fix c t&¥3$tt£S£^¥$tt£ 

fnmM«fi(^(t « *- m&w&cvmmz 
mxLx^vmmzBm-zjmt . 

«iI^^^^£3to^fc»Si. 94*-Y 

mmmzmx^ixh^mi^tji^mmwt £ns 

tmMQmnft&^mxiiKimntfxmALx 
mftmximmeyxxxvK&ryx-vzmiZ* 

mspfmmm^zm^mmmr yx~?tzn lxw& 
t^tio^m&immtx. mMxyx^^^y 
20 txvimiftmmfctxrt-^vyy-rhzbizx-? 
x. mmmH*iz$itizttmm§£*iffixjiiK 

motiXS. >9%i>TyXvttHzmX2it&2:mb . 

m^mswzmztix^&tmfm&izwi^mm 

Wtf?yXvl,znLXVmb%hiio%W£*mKth 

«•* ^ *- Ywsffl&n$ffimz 
m\Lx?fwmz&m-t>TMb . 

m bm$m£m&zti2>&&mzBfSL?&Tmb *mt 

im&23i ^mvms±.\iznvthYyy i Jx9m 

Mim®tfMfS.Ztifz!mvmi&.b , hy y ; JX9m$. 

mizmx^ixh^nm^ts^msmb *-mim 
mm&m<oftmz?pmxiiRim?)#xs:mxi,x 

40 iPF?SttXJiRjett<0^«tO^I.X5Xv^^4i$-fr 
hJMb. 

m^nfyWbizwrmm&Tyx^izftLxmk 

b%h*o%n&ZW1inLX. ffig.TyX-?4><7)4*y 

izx vm&mimfozxj-i-y 9 u -ttcto 
t. mwmMiz$iti&ttmim*mxiiR 

mntiXZ. *)%h7yX~?MzmXZ-£hXnb, 

mmmft&mzixx^&^wm&mm\/m 

WitfTyX^znLXimbKh X d^SEJ-EMDtS 
£ t izX *) . |iflBX7Xv4»taA$ti^irie^tt«)«r 

50 ffie^^sstfe^sh^y^^^^osffls 



7 

imm2 4 ] ^(*ss±fctj<ti» h 7 y vx 
mmttmmmf&ztuz*mimGLk£mh hy 
tmm®m&2tifz*m#ms.t. hy y=jx9m& 
iimz£mcoft®ttmxiiBum<r)tfz&mx tx 

2>JMt. 

wmwmfc&WKtmmwr7X'?izttLx&& 
x. m^mim^in^^mmm^mxiis. 

JBttotfxj: *)tch7yX~?*<izmx**i:hJMb . 

m&wmiz&mtix^h^tomim?m\im 

W#?yX~?\zn LTRIffii: £S x oKmEifm-tz 
itti^T, 1uE:77Xv^^$ft*BafE**«5j 

twm*mtimuzmz h yy^x9m&mm<r>mm 
mzmxLx^mimimm-iTMb . 

w^^mmfcztctz^trnGLtizmz hy 
vvxm&imi.zimmtiftLx'mtm'fcthxu 

b. 

mmmmfczixtztmm&b. vyvvxtm. 
mmizmx^tih^mi-ttt^mm^b 
tz&m-hxnb . 

gPF«ttXI±S«tt^xJ: 9&S7-5X-?£f6£$-e 
t^fSJ:d^«E«rm&DLTs mgXy X-?*<04 *y 

izx vmsfmiwkzwv 9 y z b t «t -> 

J5tt<0#x«J: 9&l,:r7Xv+fc:£A$-esigt . 

mSMmmzm^tix^hmumuzmmtm 

Wfi7 yXviz M txmmb fr* i d £mEE£6«nrtl> 
CifctiO. l9ET5Xv«ffc£A$^Kfie^ttHji& 

tzmx ix^mumm&t zxn b . 
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[|!£JB2 6] r7X-?fc^LTIiSk^6J:3^B5 
fEmffiift^SEET* I Z b £18®Lb?hm$ft2 0 . 
2 U 2 3 Xii 2 4 fcfE&0^tt|gaogiS;fra. 
118312 7] r7Xvfc*rLTI©Sk^|.«J: 0^:15 

21. 22. 24Xli2 5HS«cO^«cgS<7«S&^ 
10 ft. 

[H£jh2 8] mz*mt*mun'V3> 
mpmmmm. m, *uy. r^-^Axary 
^y-efco. «ig^?SttxjiRiett<o^xjig^x« 
r^y^#trxrx-cj>sc: k nmb-t&m$m2 o 
~2 7o^-m*^ i mzssm<7mn^m<osm^m. 

[0001] 

[fsnos-r sste#»] mm® mut 
2 5 ox:frt>mffi&zMix<r>i&&.mm) iz&^xm? 

&^x?httW)mAiTm&v*<^mM.vizm§i 
*m^xttm^i^#gmco8mimizm 

[0002] 

Vib LTli. Mt\f . USP4912065 fcjKSfVt 

[ 0 0 0 3 ] WT. 08£#ML&#£^<O*tt!|ijS 
30 A^fcLTwr?XvK-tr;^£fcoVvcll9ft- 

[0004] 08li. ftfcW^X-? H-ty/ftfcffl 
^^S^^A^aolWeiiBfe^LTfcO. 08 
fciJWC. 1 0<±K£«. 1 lttK^ftlOcDrt&fc:^ 

io^s^^^srtm^-sime^. i3«s 

Sffl 1 0 <Ort&£«ffi-r S«£E#y7-. 1 4 1 

ortfcma^7«$-^tfK-ey^x0i^jfB2 h 6 
^ny-^x7^-K 1 5i2is2fii ot« 

40 ^$*i/c-7^^o^»t. 16(ig^l Okv-f ^ 

«iooji-ffltss§n^«aE5T*>o-c. -?4?o» 
^gi5, 53i«i6atx®i5i7t:«toTr7X 

v^4i^gb&>'fl|«Sn-CV^. @8fc*>WC, 1 
8\*7yX-?m®. 1 9<isSRfiiJ^l lizzy^y? 

2o*ftvx&mztix^&&ft®mx'$>&. 
[0005] mmm<7>^mm^mizi5^x. v- 

IfBz He tt7-7X-V^^gfc:J:-?T7-7XV^ 

50 ti.mryx-?#co#ny4*yi±mm®mmi9iz£ 
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*<m.. cvDssgmrjoHttism 2±izy-hm 
h. 

[0007] 

imitfm&LXoti-mm] t^r. b 2 h 6 x 

[0008] 7yX-?Y~Vvymi. K-t> 
^#xfcMr£*n: v^^^TfrmimtcSASft 
h. B 2 H 6 JD&SK-ty^tfxfcflllcfcoTiiHH 
b . BttsTOfcsSASftfcfc £ 

6. *^* J @«clS««ffc^A$ill.i:. iWJfy+^ 

[0009] *immt>\i.. mmmzmx 
it. Wfo%x<n>4 *>tzx ? y y 

[ 0 0 1 0 ] 09 1±. ^*)££ttf*6BsHft£Jflv>l> 

7-7x7 K-ty^atfflv^ns^ptt^AHSoia 
m®f&z^Lx^&. m9izn^xit. Bst^LJtt 

[ooii] zco^mm^m.<7ymsnt. ipmnwi 
\f#uy&istt*mim2 1 £&m-&w&mi32 

2. &tf|r£»l 0Ort&fc##X£SA^6##X:7 
-f-F2 3£fi§;tT^6. ##X7 4-K2 3a>£>0!*. 
(f A r #X ZK^m 1 0 «rtg|5t^A-r S t.SAr* 
X^TyX-7^^mzX^XryX-7^tl. SAr 
T^X^ifOA r 4 *>\iZ X oT^!feB*2 1 A^tf 

ay#x;\> * y y^Sfis . x^y 9 0 ymtitiX 
□yil ArT^x^+fc^Sircx^x-eK-try 
^tfXfcSrofc®. ®ttiS*n 2<0?effiaSfc3IA3*». 

[0 0 12] mjK0XdizLXTyX-7V- 

m.-thtf. m.-th^mn^mi^-\- j itx'Mx)v- 

m&iz&vhmfrxmizi&iffimizmA-t&zttf 

x'ZK^t^omm&hh. 

[0013] Mste^. *mu±. ^^mxoMj&t 
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wxxzm^mftkmAbx^mm^wmzft 

mmmm&tztiV&w>x$iwtzi&.^m®&§AX' 
z&xoiz-r&ztzm2(?)mt-th. 

[0014] 

io mmtoimA2ti&w*mt£&&?&xnt. m 

^RSttXJiRJSttOtfxJ; 9=5rl>T5X-?£f£fe;£tf£ 

xmt. m3*mmmzm*mimw i 7yx-?izM 

LXWmt%Z>Xo%n&ZmiLX. i5ffiT7XY+ 

<t>msv\zx vmFfmii®fc£xKv?v vr-$h^ 
tiz£->x. mmam^izistixi^miitm^is 

ttX«£JStt<7);!fXj: *)%h7yX-?*£MXZM:hJ: 

mt. imwxmizmmm&Tyx-ztziiLxm 

mt X o &mE£ ma LX . t^A 

20 zixrzim^tozmmmm<omffi&izmA-t&T. 
nkZffiz-x^m&k-r&i>v>x-b?>. 
[0015] mrnu ommzx ^tm>w*izm* 
mmwryx^zft Lxm&t%hXo ep 

mth b , 7 7 X?>f^ *y»2A£ 'SwcfriWr-'C* 

^«!|Uli^S<X>'t-y^y>'^$nT^«ttX{4S*E 
ttOtfxiD&ST^X^fcffi&gfcrgASfU,. i 

30 m&<&mw * >\5.±z %x.*)\,*-xmmmizfa 
fr~>xmtse>x\ mm&v^w*v\±wxm%r> 
mmmzmAznz. 

[ooi6] laiem i &v$&2comt:TmL-r htnt>. 
mm2<r>mymtt:ffik*m±. ^m»<mxm 

imxzixhmMmt £m-rz,xmt . msMzm 
<nnuttmw$&m<niix zmx Lxwxmx 
\mm.<?>ifxi: vz&Tyx-vzmiZit&xmt. 
msmtoWbim*mmmTyX'?\izftLx&& 
40 ktchkottnEzmaLx. mmryx^co^^y 
izX 0 wiM*mim&t:xn.y ? y y^h ZtizX^ 

smmmizmmmmifiryx^izntxmmtzii, 

sppmzmmmmmxi-i>xmt trntx^h 
n&t-tti>ff)x-t>t, 

[0017] mm2 <mmz x o . ^wmm^zm^ 
mmmfiryXv£ttLxmkb%&xo%%E£f9 

50 JirtSi:. 7yX-?ty<r>4*>\t±Z*j:x.*Jl>X-X^ 



1 1 

mmibtzfofrixmtso?. m*tmffl*iz'k£tiz> 

&0)#xX')%&7yX'?*tzmW&lz&AZti&. £ 

t^xmsnx. wm&cv*m><{ *>imM&m> 
[ooi8] wmm20>mzimtht:ib. m^ms 

timmmttm-rhxnk. mtrnzmmmz 
*%^i&um<?>#xmALxwftmxiiRjm 
<r)/fA£*)%z7yx-?imiZitz>xut. msm 
mMmmto®#tf?'7x-?£MLx®&t%&x 

nm^i,zt:£ixh^w^im^mx\isx^.m 
xivz&yyxvqizmxint&imt. mmm& 
mzm®mfflW7yx^izxLxf§,mt%z x o%m 
EzmaLx. smryx-7'Pizmx^ii^mpfms 
zmzwrnmizmx-tixnt mix^m&t-r 
&i><7>x-i>h. 

[ooi9] m$m 3 ottjfte x o . ^mmMzwp 
wmmP7yX'?tzictLTf5mt%h£o%m&zm 

mmmzfafr^xmsvx. mmmmiizisttih 

ttmiitim&KK x/*v 9 y yyztiX^ft&Xte 

wmwxxvzhTyXvwzimmizmxzti 
h, ttz. mmmtzmttomwryxvizttLx® 
®t%&£o%w±zwmtzk. ryx^wzmxz 
ixtzmm.(vwm4 *y\i>h*%^*H'*?-xmmi 

tfflvmmmz&v&mmtmitox&^m&tzmAZti 
h. 

mmmimzm^mspfmmm^wmif^tix 
\^hm i tfmt mmm®m&zixx^h&2<?> 
mmbzmLt:®. mmi<rmmzm?mm^ 
ttyffximxtxmmmmm^mzms^mmx <o 
^i^mmimttxnb, mdmicomt&bmi 

^tssm(o/fxmxixmmxiiBum<o>!f 
x£>)%z7yX'?zmiZ-&&i.mt. mmimm 
mxwm&ryx-iizn Lximt %t>xo terns. 

ZfflalX. ®B7yX~?*(r)4*y£J:*)mPFmi 
&£x^y?yy?i-z,ztiz£iX. WfitmrnizS 
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zn&^mzmttffl&itRimoxxx o&sr 
yx^izmx^hxnt. mgmmfflizmm& 
m7yx~?\,znLxmktti:h x o%w±i(mi 
x. m§i7yxv*£mj.2tezm^vii®§dffl* 
m&mmmzmA-t&xnt tr^tx^m^btt 

[0021] mm4 (ommz x o . nm&wzmi 
^mmzmmvt>ixx\^m 1 <^mmtmmm 
imsztix^m2<Dm&t&miit:i£. mi<m 
io. mzymm*trfx*m\-?&t. wmsn^mz 
^mttmmixwfrWtox VK&wmmtftmati 
s. zm.. &i<ffi®t&2<?>m®tt:mMz-itti 
®. mmmnnmzT-mxiiKm<?>*fx£ 9*1. r 
yx~?*mz*kh t mz^^mzwrnm^ry 
xnznLxfe®t%zxo%mE.zGmrt-zk. mi 
tmmtz. mmmzit£ni*m}imm$k<xj*<y 
9 y y?zixx^mx\i8S&&<nifxx ^tnhryx 
v+csmcsa^i. at. mmmtzwmm 

®tf7-yX'?izietLXfmb%&X?%W±ZmittZ> 

20 b. mibmmiz. ism%(r>ttw*ytewmm?> 
mmzmAzuz. 

[002 2]S*JS5O^li. WXmi* 2X«40 

mmz. xyxv£nLxf$mb%&xd%mimEtt 
[0023] mrnea&mt. mm2x\i.3<mm. 

fc. 7yX^z*tlX®mb%h£?%m&WBi0V 

arcomsxhh t^o m^ntatt i>coxht . 

[0 0 24] 113317 (Of&HJKi. m&i^6ff>m& 

mmmm&v ?yx *)%z>*m#mi&X'f> 
30 m&Ftmiim. m. #*y. r^-^xit 

XttTinyi-ttstfxxbh b\^o mszttitiatz l> 

[0025] mmavmvmitimk^ffli. 
wmxmm. mm^m^itiMmb. ® 
siMsm?nzmK>tL. ^m)i-kts*m>mivffi 
■rsa^ft^gfc. mmsmfttzwuteti. mz* 
mbtmAzn&M*mi£em-fhim&wt®b . 
mm£mmz7yxvzm.z-£&7yX'?mi&& 
40 b. «mM£mftttmx\tRimr>tfxzmA-fi> 
axmj&fkb. mm^m^mzm^mmmf' 

msmfrfkb. wmm&m-mzmmimmtf 

7yX^\,znLXmkb%hZ. o %'%E$:emth&2 

ffMsm&tmb *mtx ^m&b -th i><oxhh . 
[ o o 2 6 1 mmscrmmz x o , m 1 consatm 
mzx o ®&m*®&mmmt7yx~?<,ztt tx 

y\*x% %x***-x'7mm®mzmfrr>xmtj<7) 
so x\ mibnwiz, ^mm^iz-ttiti^nmtim 
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&!>X7X-7+CiSffl£{cfiA$fU>. H2oS 

«l^£fflrtfcX5Xv£&£$1*|,:r5X^g£#8 
mfEJI£«rtfc*m*U£a^O#x£#A-rs 

T5XvJC*t UT&fiifc&l. «k d &®E£fM[!rf 1 

X5Xvfc#LT|!§ffii:££ J: 5^«E5r9Wnrrs^2 

[0 0 28]f££Jl9<D«j£fc:J:'h 3il<9*ElS» 

mszm^tih. m2<7)«E9JJD¥atJ: , ). 

f^flM^gfc@tt^#X7Xvfc*f LT Sffit «r* 

mmtzmAZtiz. 

[0029] m$m i o<o&bji#is tt:m&*m±. * 

mt. mmmimz*i&Gxi£5U6&.mxzmA 
th#xmA*®t. msm^m^mzmB^m^m 

[00 30]fS£JBl0tf)titj£fcJ:'5\ BlOtEftttD 

#Rfc J: o s w*&$&&^mm¥#y- : 7x-?iztf 
<D*m>4 *y&w#imommtzt5Vz>mmtzm> 
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xft^mmizmAZtih. 

[0031] m$mi i <n%ms.. m$m8xn9<m 
mz. wsmi^m&msa^ma. rnmfr&mmtz 
mmmmwTyx-ziznLxmmtzz x 
E*fmt&$®t. rnmmmm^ryx^nL 
xmkt $r* x o zmEzmtt 1 <wm.i7yx 
vtjt ixw,mt tct x o %mK*$smtb&2<r>!m 
tzmtt^WLtzz^&iLx^mmttmh 
i><nx'h&. 

io [0032] m$mi 2<»%mt. wmsom&jiz. 
rnm&20>9Emmmt. ms^mm^mzmm 

mffltfTyXvlzft LTEffifc X o ZMEZmia 
■Thttt. m33mmW7-yX-?iz}tLxmmt% 

hXotcm&*m&hm<rtmtryx~?\z.nLx 

&±®tzzb&iLx\^ftf$.ittm?>i>cox'h 

[0033] mm i semmm ttiim^ffl*. * 
mwmxsmt:. nuim&izmzti&i&mb. 
20 m§dmmsftizmtt>ti. wmtmm-rh^mmm 
#st, mmgmnizmt>ti. m&mwm*.* 

m*mmve>tix\^h%, 1 <^mtffimmm?&& 

imVt>tiX v^2 (Dffi&t Lfc 

i <rmm\zmmmi&-kts#xtmM-&f& 1 <o^fx 
^A#at. f«es^«rttx7X-7^^$^sx7 
x~?m&&t. mtM£mwz^imxit%jm&tf 
x&mx-t&&2<7>tfxmA*&t. ffistttmnm^ 
30 mzmmm^®£tt*?h?ffi!tetf7yx-?izx 
vxvmt x o srWEs-aflnrtssn i nwmm- 
St. lu^fi^ft^acMiEaw^^r^xvt^ 
Lxw&ttchXo%w£*mfth&2nmEm& 
&tz®ix^m&ti-&i><7>x'$>z>. 
[oo34] mmi 3<7>mmzx v-mk 
\izx ^%mm\zmh^mm^wmvft>ixx^ 
zmi<nm®tfflmmib<mztix^2>m2(?)mmt 
mm L^a. ^ i nazMj&mzx *)m 1 <o®«t 

40 wfimLxwpmtox^tch^wmtfimzixh. 
*<m. m<^mtm2<?m®tzgmztt®. x 
yx-?m.*mzx *)nmB<?>ftmz*mxiiBum 
<o/fxx o ^sx^xv^^^-ii-i. tmzft i omE 

*tixvmt%&x?%w&zwisatht. vmtmm 

^$*iT^?ittX«lRi5e^x«t O'SrSr^X-r+k: 
SSStcSASix*. ^2^>mESUn^aK«tO 
smft^atH^^X^X-etWLTPSIgt =SrS 
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[0035] m^m i Ammm ttztm&mi. * 
#gk. ii^ifi^it^. mspmwmx^ 

tf^tt £*VC ^6 35 2 ?>Pg k it* 0 jSSr Ltz 

i <o^«ti5E^*fi!fe*^tf ax zmxi- l o#x io 

Xvf&£#gk. mSK^«rt^SttXJiSiBttco^ 
x£#Af&3S2tf)#xgA#gk. mM^Wmm^ 

[0 0 36]ff*«14<0lS«t:J:»). i-^y^-^g 

&m ttM. m i cotfxmx^mz i osg i ositst 

^t4!B82--£tr#x£gA"t6k. ^*fi!feft*¥at:^tt 

otfx J o $:6T 7Xv£&4iS-£& k SfclB i vms. 

^3ftT^?2HtXtt£J6tt<o#x J: O^Sr^Xv+fc: 
SSSfcilASfiS. tfc. ^WflEEfflni^gfcriO 
smft^gtHWdimfr'r^Xvt M LT $gk =5:6 
i d &SE£ifflnrt6 k . t?Efc BSC . ffiBSOTIi 

«h * >\mmm<mm&iztivz>miibxm®£%.^ 
m&tzmxztit. 

[0037] a$g 1 5mmm t^m^mt. * 

1 0gHrcfiiHm£^tf 1 »#x 

*A#Rfc. SiaIK£«rtCT7X^£ffc££-fr6T7 
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[0 0 38] |g£5ll ScDflfjStCfcO. S^-y^-^g 

v^mft£&v&ttmm^ffimvt>tix^ 

L^a. ft i (ofixmx^mz i *) m i ammz 
^mitttsfixtmx-tht. **Hw»¥gic*K ■ 
mmmtxwfmsx 9#&**$Mi#«t«$*i&. 
*<vtk.mi<m&tm2<7)%mt£m&2ittiik. x 
5xvii4#gt:j: omminftrnz^mxiiBum 

(r>/fx£*)%h77X-7£miZit&tmzftl<r>W± 

w#stj: wmrttm^mziFmim'Tyxviz 
jttLxn&tz&jzoWiEiwmt&b. ms.bmm 

C. ^^mz^±1x&^Mi)mt¥)t-%<Xrtv9 
0 y^1xX^B^iSUm<r>fixi. *)%&T?Xv 
4>tcfiiaS^«A?ii*. ®2<o«Effl»gt 

j: om&m^mzmmffitfryxvtznLxmmb 
%z>£o%WK : $:wmt&b. mmtmmiz. m§m> 
^mm * >\mtmm<7mffimzm$>m>xmmiz 
m\.m£tzmA2tiz>. 

[0039] §mmi 6<o&Bfl»±. mmi 3x«i4 
^gt^ttflsf+^gtft^s^e^x^xvt 

»LTI©«k5rl»J:d^SE£WSirr^gk, lol5f 
ttH»f+»#gt#*t-S^*fi%*»'X7X^t^LTI^ffi 
k ^rSm 1 mm b 77X7tH LT ^Sfc 2 <7) 
*t©k ^#i.&*gk ^*LTV^1t«2:f«in 

[0 04 0] filial 7c^BB«. f»£Jf 1 3<0«« 

mieSg2<0B£EffljD¥g{±. ffflMftl^gtm 
W^m^X^XvfcJtLTUffik^SJ: 9^«JE£ 
9flnrf-s#gk. mffiatt^^x^x-etc^rtTl^i 
k^&mi (&imt77X~?izHLx®mb%m2<7) 

[0 04 1]|fS3Sl8c7)%BBIi. 18*^8, 9. 13 
X«14«ffi)«fc. r^Xv(c«LTItSfc^J:3^ 
liiE«Ettm^SETJ>& k «)££ HMti 

[0042] a*si 9ffmma. wmi9. io. 1 
4x«i s<mmAz^ Tyxitznvxffi&tK&zo 

[0043] tf*«2 o<nm\tmitzffl&mi. * 

k. ra^f*»'«)£?^«««SJ: « 
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X\i&mnfi**M\LXW&mX.\i&5V&(r)llx E£8flraLT. mt7yX-?*<r>A *yizX *)imm 

£f)%z>Tyx-?£miZit&xnt. mmwfow* vm&zxrtyfoyfi-zzbizx^x. mmm 

EZQIMIX. m3&TyX-?*0)J*>tzX*)m&Fto %hTyX~?*iz&XZlt&xmb. ffifEESIfrtfcft 

wmzxj^y?>)>r?iztiz£^x. mmvm mttx^i^mmm^m^mims^ryx^zn 

mzistixi*miZim*%&x\iRm<?>tfx x o ixmmt %zxo ttE&omti £ 1 1 <t o , ne 

L-ciiffit^J: o^mR^mtthztizx*). mm s-m-r&xst. frfi^«ft)S^m$^^¥«*« 

fcjts ^ *- mfmmmmtzmxLx^mm &t&xnb *&ix \>^hm&b -rs mxhh. 

mmzlMb . fJETOIWB^JKS^NMfcS [0048] fffcfcJB2 2<9fi?j*C: J: 0 . ff£JS3 1 l^tt 

jfrt 5 IS b ZffitX v ^fltj£fc-r 2> i> ffiX-h h . <DM^fcft£faIifc«tf>TiSv ^tSHtfltoWBaa 

[00443 fg£fl2 0?)fcj£fcJ:D. IKftflfcFW gfcgASftS. 

OfWflfcJ:'?. ^*«<Sfcfcttl.^3r-H^j£«« [0049] S*«2 30f&BH#Iltfc»?&*gtt, ¥ 

o*fflia!tc^ttfi9*«sssfcsiA$ixs . mwmw.<r)®&-fmz . ¥mtm&±izm& h y y ; j 

[oo45] m&2 1 mmmttzm^mt. * xmmmn^wi^x^x^m^mhx 
mmkw<?m&ii&i . *m#m±iztsv& mt- . mLmttmmf&2nte3m#ms±iz&v 
mfm®zmttmmiz£'>xm$mtzfim-&xn 20 hVyy^xmmmzMmmi^Lxmmim^t 

b. msm^mmm^tifz^mwmsib. ri* suit, mm&tfm&ztifzimimfob . vyy 

- m&mm^mx^tt^vm^ti^mm^b * ^x^je^ist^Asn&^tt^&^tf^ttima^i: 

X<iRffitt<O^Xf-#ALTgi?FffittXJ±RJStt<0^ ttXliRJStt<0^xS:#ALTM^iSttX{±Si5e<0^ 

J:9&S.7'7Xv-HI£$-fr|,Xgfc. luUTOflfcHft XJ:9 : 5:SX7Xv£&£$-£&Xgfc. ttETOHHI 

EStBJBoLT. lufEX^Xv^tfW^yfcJ: 01?iB^tt nEifflmLX. miTyXv#<M*>iz X OmIE* 

ii*j@«c$-^\--y^i»y^-rs^i:tcj:o. mmmfc tmsm^x^y^^yy-r^zbizx-yx. 

S7-5Xv*fc&A3tfi>Xgfc. lufaKSftrtfcfl&F 30 O^ST^Xv^t^A^-arSXgfc. mmmSfttz 

s*vc v^^^afictcg^f^e^r^xvt^ l «#3*vc ^z^&mL£wmim&i)<?yx-?iz 

x®mb%z>£?%mE*wtotizbizit). mmr mxmmbzzxozwzmm&zbizx*). m 

yxv*£mxztixmrn*ntozm&^tm&iz& mryx^^mx^hfzmm^tmimi^ims. 

v&y4*-m&m®com&izmALxiFm>mi tzm& hyy : Jx?j&f$ffl&<ommzmxLx^m 

mmhxnb . m^mnmim^Mi^mwms. mmmm-ixmb , msmmm^ivk^m 

co±izmtt¥mmbmm£imztii>w8mzm tmRmmm&bnmizimzti&wmmmm- 

thxmbzffiix^hm&b-titnx-bh. maixnbi^tx^im&b-r&i><oxhh. 
[004 6] fi£JS2i commzx*). mm2bfim [0050] m&23<7)nmzxo. mxmibmm 

(rmmmza its mmzm>xft\, ^t&tz^mstmwt 40 a^BBastc^wft^sec^Asns. 

«c*AS*i* . [0051] M*JS2 4co^hh*«PI ¥ 

[0047] |f£JH2 2 ^H^{g| tKMV&mi . * ^f*^S<OgJg*ffi$: % ^NSffcglSXfcfcttS 

«ft^ia<oi?s*ffiS: , ^f*®s±t:t5*t5 v a x fBfmmmttmmiz x o xwmizftm-m 

m&mizmtttmizx^xmmizimt&xn tfanb. mmttmm&zt&^im®±iz 

b. mdM^^mim^tvtz^i^mRb. mhVyy^xmmmzt&m^Lxmm^ 

-mmmtzmxzixh^tmz^ts^mfobz m-tm^jMb. mm&mtiLZtuz*mim& 

nzmmzw&t&xmb. maM£mcDm^%& b. hyy^xm&mmizmx^tih^mmati^ 

x\iKm.^i}x^mxLxw^^mx\i^jm.<oifx mmi&binzmftizvffi-t&vmxub. msMS. 

x r )tchryx~?*%&.z j $:hxnb . w^msm mcomiz^fs^ii^m^^x^mxixwFmit 
izmFmm*#7'yX'?tziiix&&b%hXo%n » xit&jm<?>#xx*)%hTyxvzmiZits>xm 
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ffi&t%&Xd%n&ZmalX. mi7yX-?4><r>J [005 7] t££J»2 8<0&«$!I;L MiRJS2 0~2 7O 

m&tf7yxv£Xixf§,&k%ixozmmzma too 58] 

m& mvmmmzmh Yyvvxmms&n tehwummtMst^xm i zmtLZv^mw-? 

mmmzmxfc^mimim&ttxmt. im*tt io h. 

mtf&&ztifz^imfc(r)mwmtw5miz®m [oo59]Hit*}^T. io«K£». ium& 

zti&mmzmis.i-&Tntz®x-x^hmfSLt-r& mionftrnzwuntixa*). ^mimAZti&vi 

[0052] mm2 4m$uzx o . n*JH2 1 mm muxh^x . 1 i JiSftsta 1 2 

sst#A?ns. >t\ i4«s^itiortfc:H-t>^xs-ft*&-r4 

[0 0 5 3]IB^JB2 5^BB*«at/v:)l?^g«. * V-XfiX74-Y. 1 5ttK£»l OWMISJifcv 

xm^mmim^mmizx^xm^m^m-hx 20 lstoiaiwMt^nfcraaK. i7u*£«io^ 

&h7>i;xmjtLmmztmmiftLx'mm&t 5, sxki 6&im&&i 7£±o-ct?x-?&£# 

ixnb.mammm^it^'mwms.b. h?> &tix^)ECRryX'?m.^mm^tix^h. 

vxfmfmmizmxzix&TMmi'kts^miwmt «E*yxi 3 1 LXMf-xftttvxtrmYvJ 

^\i&Um.<r)#xZmXlXWfiS&Xii£JE&<?)# 1 8l4r9XvfRW. 1 9ttKftfttt& 1 1 £M 1 <oa 

mmimatx. ®g.Tyxvp<7)4*>iz£ o«ra^ 2 2i**ttftfflft2 1 2 3iig 

ttBSflc^y^^yy/tiitlcioT, SPFtt* 30 £»1 0Ort&fc##*£SAt?>*#X7 -f-FT* 

miz&tixttm£fm*mxii.Rm.co#x£ t. 

tyZ&zryXvWzMAZitZTBb . m^gSHrtC: [0060] gloggftiBSOftaJ: LT, KflOttft 

«8$*m^^fl^fci^ftffl!^X7X^fc 1 llCliJBlOfll**.*^ vf-2 5#&83iVCfc9. 

*tLTE&fc&&J:3&SE£^irfi>C:i:fc:,k , 3. if MB 100***4 5ti, Knflttt&ll*ffl 

ET? Xv^^3ft^t^^ft£ B^¥^tt£« O3>-Ty9-20f:^tTmiW^«®Sl 9fc«g 

fcfctt S h 9 V 5>X ^^j£««<oaffla5t^AUT^*6 LT 1 1 £X5Xvfc*t LT&ffifc Lfc 0 . 

«9«Sr»«^Siefc . IflE^tt^^BSt^n^^ 1 1 £g38!LTiSf*«8G 1 1 ZX^XHz 

ZXmtt:ffiz.X^mfS.b-tZ>i>cr>TS>&. [006 1 ]' m^SWBWW)***: l/C» @ft 

[0 0 54]^cfl2 5Ofii)£fc«J:'). lt^JS3i:P«l 40 fi^2 2(C{i^2^«**X4 y*2 6#&8$ftT 

*>flsJHfcJ:9, ^f*SStfc<tl»h7y^X^JSfa fcO. W&2<r)mtX4 -y^2 6«i. @#«#&2 2 

«^iSI35fc:fc{t5*jiifcStf>Ti6V^tC5f:t$^® ?:^203 yf/f2 7 Sr^LT^2<7)a^«[SS2 8 

a®t«A$tLl.. t«^LT@«cfi^2 25:7-7Xvt:^tT»fii(ct 

[0 0 5 5]fB*«2 6<^HH{i. ^«20, 2 1, ^0, B*fi^2 2?:««'tTHf4cfiM^2 2*7*7 

2 3X<i24<0l«lSfc. 7-7X^fc*tLTl^ifc^&J: XvicWLT^tL^O-rS^fc^T^S. 

9^wE«EJi^«ETfcSfc^d«l«S'f«irt5t [0062] WT^ ^l^tt^A*ffitov^01 

[0056] m$m2 7<?)miiffi ttzmv&mt. m 1 (ommBm^mmtgimm^xmo t><o 

3312 1 , 2 2. 2 4X<±2 5<0fllfi£C 7-7XvtC« T*->r. SfiSfim^ 1 1 i75X?&tLXlUSW 

Lxmrntzi x o ^msMSitovaT<omsx'hh so i t^zmmm^ 2 2 ^ryx^i^hxnmz-th 
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[0063] t-r. &E*>ri 3 £ffii&L-tK£»i [0069] ar. m2<7y^mmxijmiz^xm i 



Di£fl#£f& 1 1 coiS&t:® 1 0-Cfcfto. @«c t*ot. ISfitm^ 1 1 ZTyXvliZMlXffimz-r 
1 8 £ LTtttf o y J: 9£6«ttttXii&^)*£llJ£ %&X-$>h . 



[0064] COttffirC. *^7^-F2 036»fe*P» JEtfXTl 3£SB6LTK£ffll OOrtStettS X 1 0 

lOcctoAr^x^A-rsfcftt. «ff*yxi3 10 -^Torrcos^stc-rsfcftt. smtm^i 1(CI*I 

CJ: OR^ffll 0<Drt»«!l4'x lO-'Tor r<T)M£ nZtlX^&WtiBm&ttZX 0 SCflftftS 1 1 tf> j3Jg 

KfcftO. V>f ? D&^?S 1 5 4*6 2 . 4 5 G 1 OXJfcftO. £ fc . ®tttiS# 1 2 fc LXteis 'J 3 

Hzcov-f^o^^Sgfrst^SfiBESlTtJiOe y»>x-y\£JHv\ ^&!Hj@ttl8fcLTtttfnyJ:9 

«£I)ieU #2. 5mA/cm' ?)T7X-?mSE®jg ZmWtXimWM&foZm^Z. * 

T7Xv{g«18t=ArT7Xv$:^ ijX7 -r-K2 0*^^-1 0 c c<7)A r#X£^Af 

i i: ftfc. 8Etfyr 1 3 |c «k 9 E£« 1 0 tf)rt&£8 

[0065]#fc. &l<W)&iX4 -v?-25£tSf£L 4xlO- 4 Torr»S^g»:Ro. ?n8[ 

Xmwmffi&mmi 9*^1 3. 5 6MHz^»S« S»©15a^2. 4 5GHz<7)V^^o»5r^«rr& 

m#£m<o3yri^-2o$-tf-LTt^ft8f&i i t«K««5i 7t«t *)®mz®mi. m. 5mA/ 

tMLTi£B&#fil l£P£Sfc-f£. ZV&otzL 20 cm' cD7-7;C?mi8&Jg£f&£$-£-C T^X^SiS 

t, ISm#£l 1 Kff»*fifcll««fH 2t7*7X 1 8£Ar:T:7Xv£f&£$-e6. 

V{g^l80ArT7X-7i:^St^^«fillMttf [0071] <K»C. mi^mtX-f y^2 5iWt^L 

7oovt£.tZit&. *fc.'»2*>w»*.x4»*2 xm&ftn 1 1 ztmtxiffl&mi 1 i*uw(c-r 

6$-S^LTm2<?5«^«SS28*^l 3. 56MH £>. £*>J:3fcLTs i^fi^l lfcGM#$ix*:@ft 

z<0S^«S*5:lg2»3yTy^-2 7S:^LTH* ICB1 2fcr5XvfB#l 8«A rT^X^fc^lSlfc* 

«^2 2KI^LT^ftfc£2 2£l&t!ifc-fS. - S&S&llfllxJf 5 0V££l;$-ti;£. ^2^0 

ftfcJ: •) . @tt«8f& 2 2 J±&4M"& 7* 7 X~?iZ$t LX mtXA y f-2 6 £tiftLTSI2?>;SEi£SS2 8*>£> 

&EfcLTftfflU A rT^XVtf^fc: CI 13. 5 6MHzOS^«S^^m203yry^-2 

H*«l#d2 2«Ar7'7XvtC*rLT»«>5 0 7Sr:frLTSft4m£2 2£Bttlll/C@fc«#£2 2£ 
0VI|fiL*ti5T-fS. ^<^«fiHtJ:-5 - CAr7-5X-7 30 gffifc^S. ZtHZ*. B#GM#£)2 2«^-fSX 

4»<0 A r J is y \&fmmk 2 1 leg t < mm. L , ^« 5Xvfc*T LTRIffi t LTfftB L , A r T 7 XvcT^fr 

%@«c2ifc:^**iS#oy(ixA>y^i;yi5^t < k CfciStf. <roi§£. @flc«m^2 2»iArr7X-e 

oTArT7Xv«titSiiSK:aA^I>. .roigfcfc £ttLT#5 0 0VSfi#ffi:Tr6. .Kom&MKio 

WCJi, M^mi O^SgJlxlO-^TorrSk TArT^X^i^A r4*y{i^!H!)@ffc2 lfcgtL 

ffi<gSgbTfc£. Ar^*y<^%g*XS?rSl 0 <«£U 5f*fi!8ja*2 1 fc#t^jKay|iXA^^ 

cmejgt-r5>it*w*L^. doidtc-r^fc. x oyym^itzx^xAr-ryx^zmm&iz&A-t 

? ij y^Sfifctfoytiife&gffl^KA rTyX-7 5. £OXSC£Vvttt. 1 0<9K£g£ 1 x 1 

[ 0 0 6 6 ] A r r^X-e+fc^aoKi&gfc&ifcS S*IS£St 10c mgJSt-rS C tiffl* U\ 

tut^oyii. H(*imi2i:Ar7'7X-7t^iao* 40 Xolz-f&t. x/*y ?V >7%1xrzXuy\i&M$m 

fill {zea%£i±®7 oovT'J>S) tioT. @*IS ^fcArr^x-e+tc^-t&iJt-rs. 

¥U 2 ^ffiSG£SF^A$ it6 . [00 7 2] ArTy X-7+fc%-fl-PSagtt£li$ 

[0067] @*imi 2co^ffigsa^C^oy^^A futtfoyii. @«^fil 2tArr5Xvi:<0^cO/h 

Bfiic L«*-»fc«^ttt 1 0 0»SK*3W-**>fc*t fl^CB 1 2 «ISiia*:*AS*i4^ gM^nytf 

7x^ftLx^izLiz<r>x-2wmxmts. mi 2<^m^^xi&^mm^m&c^mmmtm 

[0068]E2«. Wmm2tzi5»&mZt#a tfLZtli. 

>«Kfc«Wft*SIMSfcJ:oTM^LfcliSI**L [007 3] WT. »3WI«W»A*t6Cov^THl 



0<0rt^2r^5X 1 O-'To r r<n^gmz-fht& 



[0070] t-r. mi(^m»mxfj&tmm^ m 
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[0074] *t\ m<0*«^A;*f&i:|5|«C. S 

©*yx 1 3 LTSM l o cortStefls x l o 

-'To r rff)M£g.tt&tmz. WBRftti 1 1 fcrt 
ft3*i?ti*&£HM¥3t£ J: Oafitfe^ 1 1 ^SJ^ 
t»l O^Cfc&o. BfWffl 2 b LTJi^'J n 
y9x-'\*JBv\ 8 b LTtttfoy X 9 

^ilHttkXiitt 1 ?^*^**^^. ZcoW&X\ ft 
^X7^-H2 0A^^1 OccWAr^iAt 
Sfcfttc, «E*yxl 3CJ:9H£»10tf>rt&Srtt 
4XlO-<Torr(OXSStRo. V-f 
g&*gl5*>£>2. 4 5GHz<0V'f:?O»E£#8rt6 
kftC«PB17fcJ:*)Wlti«U #2. 5mA/ 
cm' <7)7yX-?Wfc®£*miZltX. ryx-?mm 
1 8 iZ A r 7*5XV . 
[0075] <Kfc, SSl<0«#x;U>yf-2 5£tiftL 
TKBffi*& 1 1 $«8lLiSi*«ft& 1 1 Sr&ffifc-t 

t. znkoizbx. khmmi lc^hti* 

1 2 b 77X-?ffl$i 180)Arr5Xvt 4>HI(Clh 
$=t«fiH09^f 5 0V£4it$tfS. S&20W 
S^.X>f y^-2 6 £J£ftLT@(*«f*6 2 2 £J$tf>LB 
ftfi3$£2 2£|gffiK-r6. -fit* 9. Bft«8&2 
2«^-rST5X-7fcJtLTI©fiil:LT#fflU Btt 

T\ A r T^X^tf <0A r >f ^yli^t$!|4l@*2 1 tC/h 
$vu:*/Mf-T«3!U *t«H!lHft2 
P yliX^y ? U y 78MUZ X r>X A r 75XVtffcffi 
ffigfcSAtS. CKOXgfcfcwai. SS«10<0* 
£jg£lXlO-«Tor r^tfi<^LT*J#. Ar 

>f jry<W^i*xg$-S: i o c mgjgc-rs c: t 
*U^. Cl<OJ:dK:-ri.i:. x»*.y*y y^Sfifctfn 

[ 0 0 7 6 ] A r 75X7* £%-fi^ffii&&fcJ£ii[$ 
*i*r*ny»i. BftiSm 2fcArX7X-?fctf>|g<7Vh 

$^mfin (^^^i»5ovcj>i.) fc«koT, a 
msmi 2<mmmzmA2ti&tf. &mg.<D*vytf 

ft 1 2coSffltc«i«>Tjgv^«fcH£iaS^tt ! fea* { ^ 
[ 0 0 7 7 ] m 1 «^ifi^®t^i,^|$^AflM 

a. n^m opuzY-vyrxximrt-tv-xx 

[00 78] X7Xv^#gfcLT{i2. 4 5 
G H z ^"7>f 7 O&Sr^STt & E C RT5X-7&£#& 

ztuzmt>ti&i><7>?i±%<. icp^ 
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fc. 1 1 &Vffl*8&ii 2 2tCli 13-56 

£Qm2tihHkffim.Jwmmik » ®fo&fttt2 2\,z 
9«ra$ns^«t«j^«^i: am txhmtox^ 
xt£<. mmtmtw&izit. mimmmmi 
9t&2<Dmmmm2 8k£}mizixi>^\ 
iz. m%mioizmA-t&%ifiA s $ > v~xtfx<>>m&. 
x/M^Mi o«DE£gfcowai. 10 comm- 
it) *$%££vwm:i><Qtzmfct&ztiimmTbz>. 
[oo79] jar. *%fflcows2<rmmmiz®&^m 
ffig*&wiz^xm3Z : mL%tfe>wffl~r&. 
[oo8o] ^2^em<z%h^mimx^mt. & 

1 vmffimzfch^m^T&wzmmizmkx*) 

h<nx\ n-~<r>ffitiiZ^xim-*)&%£tti-ztlz 

[oo8i] m 2 crmm&mm h^mm^Sffm 
mt tx. ttwmz$mi-&ffl*8&& 2 2imv 

20 mwm-rhw&mm& 3 0 jwwtMvca 0 , wf 

0lZ\Sm2<rtm*-X4 yf-2 6*^?tlTtJ0. s 

m2<omx.^y^26n^mitnm^3o^2 

<03 yT^2 7 J^LTj|2»^iti2 8 fcffiR 
LT^%#^ 3 0 Sr^ffit Lst 0 . ^Itt)ft«^ 3 
0 £«#!LT*tt!foft*& 3 0 Z®mz Ltc *)^&Zt 

tfxzh. tt:. Mmomn 1 1 iz$mztit:@mffl 
\2tr^X'7fm\ 8k<rmz\t. w«a2raa^-fr 

30 fc0jgBrL^ l )-tS^-v/^-3 2* { ^tt^<xTV^. 
03ttJV^-C«, 0^^^-±. yf7^-3 2li 

[0082] WT. 854 «^F«^A*&tcov^-CH3 
*#§SL^*»'^IKWI.. ^4<0^tt!B^A^i. ^ 

2<rmmmizfcttmm?&w£m^xft%o 
tftot. iss«m^i ii&r5xvt;*rLTiiffifc-r 

h t&&FffltfSffi& 3 0 t>7-7X"7(c^LTeSfc-r 

[0083] isv yf-32*miXm\Vffi£l 
40 lit X^X-r^ig 1 8 b * SBr LfzW&X. «E 
i£y~7 1 3 »m LTK^ffi 1 0 Ort35^»«J 5X10-3 
Tor rCOSSSt«-P. tfz. &2<r?mLX<i yf- 

2 6$rSf^LTm2c0^ife«gi28*^l 3- 5 6M 
H z OiSjg&S* ^Sg 2 <03 yf 2 7 5-^L"CH 
flcfiU^ 2 2 tSttn LT@«c«»^ 2 2 £|i|«K-r S . 
[0 084] WiZ^ V—X/fXy 4-V14frt>7&m 

zstttfx . euif t ^ jK9 y b 2 He iort 
t:»«-5 0ccfit|&-r^t^ ^f?o»#iS<gi5 
*>/^2. 4 5GHz<0-7^^D«lr^ri.i:fttcma 
517tJ:0iaJiSrS)ieL. »2. 5mA/cm* <OX 
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He *»7?X-efcU tfoW*y#?F*#!!itt«63 0 T04&tf0 5 imtltctf 

Cfl^oTit*. ^t€1*rft^3 0fc^o^J: [009 1 ] £1% 04 (a) fcSrfidfc, WfcS 

tiiMR3 1 ^'*a-rs. «5 o±^^««t:^^a-j8W 5 1 fc«*u£L ¥ 

[0 08 5] Bt He ZOZ&TyX 3ftt««5 0^1X«i^2c^miit«6^ttS^ 

K3 1 ;WBj£$ft.6a\ Ba H 6 «k o^ar^x-?^ [0092] act. m^l^isi xim4co^mmx 

££-£&<Ti. V-^^7 4-H14*»feBi He ^KJ: 1 ). ¥gffc*tK5 0?>i£8tC. ^fi^i 0^ 

1 0 fc » il^C VDi£fc TOC X^XV 5 2 tmiZ 04 ( b ) tCijcT <fc 3 fc» * 

LT. ?F$6?«»tf*&3 Ottfnyj 95r£>^l«8jK3 1 10 m&&&5 0<ry$m&&mvffi?m5 3Zjm&&. 

Ztm-f&ZktfX'Zh. [0093] fcfc, 05 (a) CStJ:^^ 

[0086] J@slf 1 OPWTmZ&tJtfxZW «5O<O±^ffifcH-?T05i»fCVDStJ:S^U3 

^*-»^-32ftnwnowa»ftiikr >mcjmx*)^tmm5 4^i.tf5oonm<oifi 

^xviBiii 8fc^SiSraii-f wwisw-s. jgi^^aa. wxtfi o o o 

1 3£MLTK£*fl 0Ort9*»4 x l o-<To r XWfiJ&Tfc:fcft& 1 0^S<r^$mi:^r>X^W^ 

v^fflJSSJ^gtcJ: 1 l<0iae$r*s>10 [0094] »C(c. 05 (b) fcTjttidtc:. 7*HJ 

7:/57 4^tfx>y^y^££fflVvaet§&54tcg8 

[0087] zcow&x-. m i c^asaesfcflis^ieft cw 5 4 a »Miftt. msxti^ao^missr^iii 

X7-f-F2O0»fc*fl'l 0c cOArtfXtmA-rt 4 &B(.V^/*>7m*1&LXrt9-=-y7LX WI&. 
fc^t. "?>f 7o&^Sl 5*»^>2. 4 5 G H z fU£J: O^r^^JSIEtSflS 5$:f&fct&. 

4 7u«£s£^6fc£KS&517fcJ9a*§£lJig [00 95] ft. f^^jr-Kfc^rtS^ftgH 

U #2. 5mA/cn»2 <7)T:7X^1ti£?&Jg£?&£3 WWISttttJV^tt, *1 XI4IB4(Wi««»A*ffi 

» i (wmzm v*2 5 zmft txm 1 emm < a.-omm<vfmsm 5 3 ; t #-c£ * 

3 yf>t- 2 0 iithX^Wm^th 3 0 tCffiBD LT 0<?>$iWffi&mzm< K^Wm.<n^Wm 5 3 SrJgJK 

^msttm&sozvmiz-thtMz. m2<&mtx -t&zttfx-z. si3<9^jjo»A:frffis-ffiv^>fc. 
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* NOTICES * JL~ ^ — 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device of using the 
introductory approach of said impurity for the introductory approa ch of the impurit y which introduces the impurity 
which consists of an atom or alnoIecuTe in a low-temperature field (tor example, temperature field applied to very low 
temperature from 250 degrees C) into the surface section of solid samples, such as a semi-conductor substrate, and its 
equipment list. 
[0002] 

[Description of the Prior Art] As a technique which introduces an impurity into the surface section of a solid sample, the 
plasma doping, method which ionizes an impurity and is introduced into a solid-state by low energy is learned, for 
example as shown in USP49 12065. 

[0003] Hereafter, the plasma doping method as the conventional impurity installation approach is explained, referring to 
drawing 8 . 

[0004] Drawing 8 shows the outline configuration of the impurity installation equipment used for the c onventional 
plasma doping method, and sets it to drawing 8 . The sample maintenance base holding the solid sample 12 into which 
10 is prepared in a vacuum tub, 1 1 is prepared in the interior of the vacuum tub 10, and an impurity is introduced and 
which consists of a silicon substrate, for example, The reduced pressure pump with which 13 decompresses the interior 
of the vacuum tub 10, and 14 are doping gas containing the element of a request in the vacuum tub 10, B-2 H6 [ for 
example, ]. Source gas feed to supply, The microwave waveguide by which 15 was connected to the vacuum tub 10, the 
quartz plate with which 16 was prepared between the vacuum tub 10 and the microwave waveguide 15, 17 is an 
electromagnet arranged on the outside of the vacuum tub 10, and the plasma generating means is constituted by the 
microwave waveguide 15, the quartz plate 16, and the electromagnet 17. Moreover, in drawing 8 , it is the RF generator 
which 18 minds [ sample maintenance / 1 1 ] a plasma field, and 19 minds a capacitor 20, and is connected. 
[0005] (The doping gas, for example, B-2 H6, which were introduced from the source gas feed 14 in the impurity 
installation equipment of said structure It is plasma-ized by the plasma generating means, and the boron ion in this 
plasma is introduced into the surface section of a solid sample 12 by RF generator 19.) 

[0006] Thus, if a thin oxide film is formed on a metal wiring layer into a predetermined oxidizing atmosphere and a gate 
electrode is formed on a solid sample 12 with a CVD system etc. after that after forming a metal wiring layer on the 
solid sample 12 into which the impurity was introduced, an MOS transistor will be obtained, for example. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, B-2 H6 Generally the gas which contains the impurity which 
serves as activity electrically like the becoming doping gas when introduced into solid samples, such as a silicon 
substrate, has the problem that danger is high. 

[0008] Moreover, all the matter with which the plasma doping method is included in doping gas is introduced into a 
solid sample. B-2 H6 Although an effective impurity is only boron when it explains taking the case of the becoming 
doping gas, and introduced into a solid sample, hydrogen is also introduced into coincidence into a solid sample. When 
hydrogen is introduced into a solid sample, there is a problem that a lattice defect produces epitaxial growth etc. in a 
solid sample at the time of heat treatment performed succeedingly. 

[0009] Then, they took into consideration making an impurity separate from this impurity solid-state by generating the 
plasma of the rare gas as inactive or reactant gas in this vacuum tub, and carrying out sputtering of the impurity solid- 
state with the ion of this rare gas while they would have arranged the impurity solid-state containing the impurity which 
serves as activity electrically in a vacuum tub, if these artificers were introduced into the solid sample. 
[0010] Drawing 9 shows the outline configuration of the impurity installation equipment used for the plasma doping 
method using the impurity solid-state containing an impurity. In drawing 9 , explanation is omitted by attaching the 
same sign about the same member as what was shown in drawing 8 . 



[001 1] The description of this impurity installation equipment is equipped with the solid-state maintenance base 22 
holding the impurity solid-state 21 containing an impurity, for example, boron, and the rare-gas feed 23 which 
introduces rare gas into the interior of the vacuum tub 10. If for example, Ar gas is introduced into the interior of the - 
vacuum tub 10 from the rare-gas feed 23, this Ar gas will be plasma-ized by the plasma generating means, and 
sputtering of the boron will be carried out from the impurity solid-state 21 with Ar ion in this Ar plasma. After it is 
mixed in Ar plasma and the boron by which sputtering was carried out serves as plasma doping gas, it is introduced into 
the surface section of a solid sample 12. 

[0012] However, although an impurity is generated from the impurity solid-state 21 when plasma doping is performed 
as mentioned above, the amount of the generated impurity is inadequate and the technical problem that a throughput is 
not good, and the technical problem that an impurity cannot be introduced into the field very near a front face in the 
surface section of a solid sample occur. 

[0013] Make into the 1st purpose to make [ many ] the amount of the impurity which faces this invention introducing 
inactive or reactant gas in a vacuum tub, and generating an impurity from an impurity solid-state in view of the above, 
and is generated, and to raise a throughput, and let it be the 2nd purpose to enable it to introduce an impurity into the 
field very near a front face in the surface section of a solid sample. 
[0014] 

[Means for Solving the Problem] In order to attain said 1st purpose, the solution means which invention of claim 1 
provided The process holding the solid sample by which the impurity solid-state containing an impurity and said 
impurity are introduced in a vacuum tub in the introductory approach of an impurity, The process which generates the 
plasma which introduces inactive or reactant gas into the interior of said vacuum tub, and consists of this inactive or 
reactant gas, By impressing an electrical potential difference from which this impurity solid-state turns into said 
impurity solid-state with cathode to the plasma, and carrying out sputtering of said impurity solid-state with the ion in 
said plasma The process which makes the impurity contained in this impurity solid-state mix into the plasma which 
consists of said inactive or reactant gas, An electrical potential difference from which this solid sample turns into said 
solid sample with cathode to the plasma is impressed, and it considers as a configuration equipped with the process 
which introduces into the surface section of said solid sample said impurity mixed into said plasma. 
[0015] If an electrical potential difference from which this impurity solid-state turns into an impurity solid-state with 
cathode to the plasma is impressed by the configuration of claim 1 , since the ion in the plasma will advance toward an 
impurity solid-state with big energy, the impurity contained in this impurity solid-state is mixed by high concentration 
into the plasma which sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, if an 
electrical potential difference from which this solid sample turns into a solid sample with cathode to the plasma is 
impressed, since the high-concentration impurity ion mixed into the plasma will advance toward a solid sample with big 
energy, this high-concentration impurity ion is introduced into the surface section of a solid sample. 
[0016] In order to attain said 1st and 2nd purposes, the solution means which invention of claim 2 provided The process 
holding the solid sample by which the impurity solid-state containing an impurity and said impurity are introduced in a 
vacuum tub in the introductory approach of an impurity, The process which generates the plasma which introduces 
inactive or reactant gas into the interior of said vacuum tub, and consists of this inactive or reactant gas, By impressing 
an electrical potential difference from which this impurity solid-state turns into said impurity solid-state with cathode to 
the plasma, and carrying out sputtering of said impurity solid-state with the ion in said plasma The process which makes 
the impurity contained in this impurity solid-state mix into the plasma which consists of said inactive or reactant gas, 
An electrical potential difference from which this solid sample turns into said solid sample with an anode plate to the 
plasma is impressed, and it considers as a configuration equipped with the process which introduces into said solid 
sample said impurity mixed into said plasma. 

[0017] If an electrical potential difference from which this impurity solid-state turns into an impurity solid-state with 
cathode to the plasma is impressed by the configuration of claim 2, since the ion in the plasma will advance toward an 
impurity solid-state with big energy, the impurity contained in this impurity solid-state is mixed by high concentration 
into the plasma which sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, if an 
electrical potential difference from which this solid sample turns into a solid sample with an anode plate to the plasma is 
impressed, since the high-concentration impurity ion mixed into the plasma will advance toward a solid sample with 
small energy, this high-concentration impurity ion is introduced into the field very near the front face in the surface 
section of a solid sample. 

[0018] In order to attain said 2nd purpose, the solution means which invention of claim 3 provided The process holding 
the solid sample by which the impurity solid-state containing an impurity and said impurity are introduced in a vacuum 
tub in the introductory approach of an impurity, The process which generates the plasma which introduces inactive or 
reactant gas into the interior of said vacuum tub, and consists of this inactive or reactant gas, By impressing an electrical 
potential difference from which this impurity solid-state turns into said impurity solid-state with an anode plate to the 



plasma, and carrying out sputtering of said impurity solid-state with the ion in said plasma The process which makes the 
impurity contained in this impurity solid-state mix into the plasma which consists of said inactive or reactant gas, An 
electrical potential difference from which this solid sample turns into said solid sample with an anode plate to the 
plasma is impressed, and it considers as a configuration equipped with the process which introduces into said solid 
sample said impurity mixed into said plasma. 

[0019] If an electrical potential difference from which this impurity solid-state turns into an impurity solid-state with an 
anode plate to the plasma is impressed by the configuration of claim 3, since the ion in the plasma will advance toward 
an impurity solid-state with small energy, the impurity contained in this impurity solid-state is mixed by low 
concentration into the plasma which sputtering is carried out comparatively few and consists of inactive or reactant gas. 
Moreover, if an electrical potential difference from which this solid sample turns into a solid sample with an anode plate 
to the plasma is impressed, since the low-concentration impurity ion mixed into the plasma will advance toward a solid 
sample with small energy, this low-concentration impurity ion is introduced into the field very near the front face in the 
surface section of a solid sample. 

[0020] In order to attain said 1st purpose, the solution means which invention of claim 4 provided The process which 
holds the solid sample into which said impurity is introduced while establishing an impurity adhesion means by which 
an impurity adheres the introductory approach of an impurity in a vacuum tub, After intercepting the 1st field in which 
said impurity adhesion means in said vacuum tub is formed, and the 2nd field where said solid sample is held, The 
process which deposits the impurity film which introduces the gas containing said impurity into said 1st field, and 
becomes said impurity adhesion means from said impurity, The process which generates the plasma which introduces 
inactive or reactant gas into the interior of said vacuum tub, and consists of this inactive or reactant gas after making 
said the 1st field and said 2nd field open for free passage, By impressing an electrical potential difference from which 
this impurity film turns into said impurity film with cathode to the plasma, and carrying out sputtering of said impurity 
film with the ion in said plasma The process which makes the impurity contained in this impurity film mix into the 
plasma which consists of said inactive or reactant gas, An electrical potential difference from which this solid sample 
turns into said solid sample with cathode to the plasma is impressed, and it considers as a configuration equipped with 
the process which introduces into the surface section of said solid sample said impurity mixed into said plasma. 
[0021] The impurity film which an impurity will adhere to an impurity adhesion means and will consist of this impurity 
by the configuration of claim 4 if the gas containing an impurity is introduced into the 1st field after intercepting the . 1st 
field in which the impurity adhesion means in a vacuum tub is formed, and the 2nd field where the solid sample is held 
accumulates. Then, if an electrical potential difference from which this impurity film turns into impurity film with 
cathode to the plasma is impressed while generating the plasma which becomes the interior of a vacuum tub from 
inactive or reactant gas after making the 1st field and 2nd field open for free passage, the impurity contained in the 
impurity film will be mixed by high concentration like the above into the plasma which sputtering is efficiently carried 
out and consists of inactive or reactant gas. Moreover, impression of an electrical potential difference from which this 
solid sample turns into a solid sample with cathode to the plasma introduces high-concentration impurity ion into the 
surface section of a solid sample like the above. 

[0022] The configuration that said electrical potential difference from which invention of claim 5 becomes claims 1 and 
2 or the configuration of 4 with cathode to the plasma is a negative electrical potential difference is added. 
[0023] Said electrical potential difference from which invention of claim 6 becomes claim 2 or the configuration of 3 
with an anode plate to the plasma adds the configuration that it is an electrical potential difference not more than 0V. 
[0024] Invention of claim 7 is a semi-conductor substrate with which said solid sample becomes from silicon at the 
configuration of claims 1-6, said impurity is arsenic, phosphorus, boron, aluminum, or antimony, and said inactive or 
reactant gas adds limitation that it is gas containing nitrogen or an argon. 

[0025] The vacuum tub by which, as for the solution means which invention of claim 8 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, A solid-state maintenance means to hold the impurity solid-state 
which is prepared in said vacuum tub and contains an impurity, A sample maintenance means to hold the solid sample 
into which it is prepared in said vacuum tub and said impurity is introduced, A plasma generating means to generate the 
plasma in said vacuum tub, and a gas installation means to introduce inactive or reactant gas in said vacuum tub, It 
considers as a configuration equipped with the 1st electrical-potential-difference impression means which impresses an 
electrical potential difference from which said impurity solid-state becomes said solid-state maintenance means with 
cathode to the plasma, and the 2nd electrical-potential-difference impression means which impresses an electrical 
potential difference from which said solid sample becomes said sample maintenance means with cathode to the plasma. 
[0026] If an electrical potential difference from which an impurity solid-state becomes a solid-state maintenance means 
with cathode to the plasma with the 1st electrical-potential-difference impression means is impressed by the 
configuration of claim 8, since the ion in the plasma will advance toward an impurity solid-state with big energy, the 
impurity contained in an impurity solid-state is mixed by high concentration like the above into the plasma which 



sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, impression of an electrical 
potential difference from which a solid sample becomes a sample maintenance means with cathode to the plasma with 
the 2nd electrical-potential-difference impression means introduces high-concentration impurity ion into the surface 
section of a solid sample like the above. 

[0027] The vacuum tub by which, as for the solution means which invention of claim 9 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, A solid-state maintenance means to hold the impurity solid-state 
which is prepared in said vacuum tub and contains an impurity, A sample maintenance means to hold the solid sample 
into which it is prepared in said vacuum tub and said impurity is introduced, A plasma generating means to generate the 
plasma in said vacuum tub, and a gas installation means to introduce inactive or reactant gas in said vacuum tub, It 
considers as a configuration equipped with the 1st electrical-potential-difference impression means which impresses an 
electrical potential difference from which said impurity solid-state becomes said solid-state maintenance means with 
cathode to the plasma, and the 2nd electrical-potential-difference impression means which impresses an electrical 
potential difference from which said solid sample becomes said sample maintenance means with an anode plate to the 
plasma. 

[0028] If an electrical potential difference from which an impurity solid-state becomes a solid-state maintenance means 
with cathode to the plasma with the 1st electrical-potential-difference impression means is impressed by the 
configuration of claim 9, the impurity contained in an impurity solid-state will be mixed by high concentration like the 
above into the plasma which sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, if an 
electrical potential difference from which a solid sample becomes a sample maintenance means with an anode plate to 
the plasma is impressed with the 2nd electrical-potential-difference impression means, high-concentration impurity ion 
will be introduced into the field very near the front face in the surface section of a solid sample like the above. 
[0029] The vacuum tub by which, as for the solution means which invention of claim 1 0 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, A solid-state maintenance means to hold the impurity solid-state 
which is prepared in said vacuum tub and contains an impurity, A sample maintenance means to hold the solid sample 
into which it is prepared in said vacuum tub and said impurity is introduced, A plasma generating means to generate the 
plasma in said vacuum tub, and a gas installation means to introduce inactive or reactant gas in said vacuum tub, It 
considers as a configuration equipped with the 1st electrical-potential-difference impression means which impresses an 
electrical potential difference from which said impurity solid-state becomes said solid-state maintenance means with an 
anode plate to the plasma, and the 2nd electrical-potential-difference impression means which impresses an electrical 
potential difference from which said solid sample becomes said sample maintenance means with an anode plate to the 
plasma. 

[0030] If an electrical potential difference from which an impurity solid-state becomes a solid-state maintenance means 
with an anode plate to the plasma with the 1st electrical-potential-difference impression means is impressed by the 
configuration of claim 10, the impurity contained in an impurity solid-state will be mixed by low concentration like the 
above into the plasma which sputtering is carried out comparatively few and consists of inactive or reactant gas. 
Moreover, if an electrical potential difference from which a solid sample serves as an anode plate to the plasma on a 
sample maintenance base is impressed with the 2nd electrical-potential-difference impression means, low-concentration 
impurity ion will be introduced into the field very near the front face in the surface section of a solid sample like the 
above. 

[0031] Invention of claim 1 1 in claim 8 or the configuration of 9 said 1st electrical-potential-difference impression 
means A means to impress an electrical potential difference from which said impurity solid-state becomes said solid- 
state maintenance means with an anode plate to the plasma, The configuration which has further the means which 
changes the 2nd condition of impressing an electrical potential difference which serves as an anode plate to the 1st 
condition of impressing an electrical potential difference from which said impurity solid-state serves as cathode to the 
plasma, and the plasma is added. 

[0032] As for invention of claim 12, said 2nd electrical-potential-difference impression means adds the configuration to 
which said solid sample has further the means which changes the 2nd condition impress the electrical potential 
difference which becomes with an anode plate to the 1st condition impress a means impress an electrical potential 
difference which becomes [ as opposed to / to the configuration of claim 8 / the plasma ] with an anode plate, and an 
electrical potential difference from which said solid sample serves as cathode to the plasma, and the plasma at said 
sample maintenance means. 

[0033] The vacuum tub by which, as for the solution means which invention of claim 13 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, An impurity adhesion means by which it is prepared in said 
vacuum tub and an impurity adheres, and a sample maintenance means to hold the solid sample into which it is prepared 
in said vacuum tub and said impurity is introduced, A shutter means to make open them for free passage or intercept the 
1st field in which said impurity adhesion means is formed, and the 2nd field in which said sample maintenance means is 



formed, The 1st gas installation means which introduces the gas containing said impurity into said 1st field in said 
vacuum tub, A plasma generating means to generate the plasma in said vacuum tub, and the 2nd gas installation means 
which introduces inactive or reactant gas in said vacuum tub, The 1st electrical-potential-difference impression means 
which impresses an electrical potential difference from which the impurity adhering to this impurity adhesion means 
serves as cathode to the plasma at said impurity adhesion means, It considers as a configuration equipped with the 2nd 
electrical-potential-difference impression means which impresses an electrical potential difference from which said 
solid sample becomes said sample maintenance means with cathode to the plasma. 

[0034] If the gas which contains an impurity to the 1st field with the 1st gas installation means is introduced after 
intercepting the 1st field in which the impurity adhesion means in a vacuum tub is formed by the shutter means, and the 
2nd field where the solid sample is held by the configuration of claim 13, the impurity film which an impurity adheres 
to an impurity adhesion means and consists of this impurity will accumulate. Then, if an electrical potential difference 
from which the impurity film becomes an impurity adhesion means with cathode to the plasma with the 1st electrical- 
potential-difference impression means is impressed while generating the plasma which becomes the interior of a 
vacuum tub from inactive or reactant gas with a plasma generating means after making the 1st field and 2nd field open 
for free passage The impurity contained in the impurity film is mixed by high concentration like the above into the 
plasma which sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, impression of an 
electrical potential difference from which a solid sample becomes a sample maintenance means with cathode to the 
plasma with the 2nd electrical-potential-difference impression means introduces high-concentration impurity ion into 
the surface section of a solid sample like the above. 

[0035] The vacuum tub by which, as for the solution means which invention of claim 14 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, An impurity adhesion means by which it is prepared in said 
vacuum tub and an impurity adheres, and a sample maintenance means to hold the solid sample into which it is prepared 
in said vacuum tub and said impurity is introduced, A shutter means to make open them for free passage or intercept the 
1st field in which said impurity adhesion means is formed, and the 2nd field in which said sample maintenance means is 
formed, The 1st gas installation means which introduces the gas containing said impurity into said 1st field in said 
vacuum tub, A plasma generating means to generate the plasma in said vacuum tub, and the 2nd gas installation means 
which introduces inactive or reactant gas in said vacuum tub, The 1st electrical-potential-difference impression means 
which impresses an electrical potential difference from which the impurity adhering to this impurity adhesion means 
serves as cathode to the plasma at said impurity adhesion means, It considers as a configuration equipped with the 2nd 
electrical-potential-difference impression means which impresses an electrical potential difference from which said 
solid sample becomes said sample maintenance means with an anode plate to the plasma. 

[0036] If the gas which contains an impurity to the 1st field with the 1st gas installation means is introduced after 
intercepting the 1st field in which the impurity adhesion means in a vacuum tub is formed by the shutter means, and the 
2nd field where the solid sample is held by the configuration of claim 14, the impurity film which an impurity adheres 
to an impurity adhesion means and consists of this impurity will accumulate. Then, if an electrical potential difference 
from which the impurity film becomes an impurity adhesion means with cathode to the plasma with the 1 st electrical- 
potential-difference impression means is impressed while generating the plasma which becomes the interior of a 
vacuum tub from inactive or reactant gas with a plasma generating means after making the 1st field and 2nd field open 
for free passage The impurity contained in the impurity film is mixed by high concentration like the above into the 
plasma which sputtering is efficiently carried out and consists of inactive or reactant gas. Moreover, impression of an 
electrical potential difference from which a solid sample becomes a sample maintenance means with an anode plate to 
the plasma with the 2nd electrical-potential-difference impression means introduces high-concentration impurity ion 
into the field very near a front face in the surface section of a solid sample like the above. 

[0037] The vacuum tub by which, as for the solution means which invention of claim 15 provided, the interior is held in 
the introductory equipment of an impurity at a vacuum, An impurity adhesion means by which it is prepared in said 
vacuum tub and an impurity adheres, and a sample maintenance means to hold the solid sample into which it is prepared 
in said vacuum tub and said impurity is introduced, A shutter means to make open them for free passage or intercept the 
1 st field in which said impurity adhesion means is formed, and the 2nd field in which said sample maintenance means is 
formed, The 1st gas installation means which introduces the gas containing said impurity into said 1st field in said 
vacuum tub, A plasma generating means to generate the plasma in said vacuum tub, and the 2nd gas installation means 
which introduces inactive or reactant gas in said vacuum tub, The 1st electrical-potential-difference impression means 
which impresses an electrical potential difference from which the impurity adhering to this impurity adhesion means 
serves as an anode plate to the plasma at said impurity adhesion means, It considers as a configuration equipped with 
the 2nd electrical-potential-difference impression means which impresses an electrical potential difference from which 
said solid sample becomes said sample maintenance means with an anode plate to the plasma. 
[0038] If the gas which contains an impurity to the 1st field with the 1st gas installation means is introduced after 



intercepting the 1st field in which the impurity adhesion means in a vacuum tub is formed by the shutter means, and the 
2nd field where the solid sample is held by the configuration of claim 15, the impurity film which an impurity adheres 
to an impurity adhesion means and consists of this impurity will accumulate. Then, if an electrical potential difference 
from which the impurity film becomes an impurity adhesion means with an anode plate to the plasma with the 1st 
electrical-potential-difference impression means is impressed while generating the plasma which becomes the interior of 
a vacuum tub from inactive or reactant gas with a plasma generating means after making the 1st field and 2nd field open 
for free passage The impurity contained in the impurity film is mixed by low concentration like the above into the 
plasma which sputtering is carried out comparatively few and consists of inactive or reactant gas. Moreover, impression 
of an electrical potential difference from which a solid sample becomes a sample maintenance means with an anode 
plate to the plasma with the 2nd electrical-potential-difference impression means introduces low-concentration impurity 
ion into the field very near a front face in the surface section of a solid sample like the above. 
[0039] Invention of claim 16 in claim 13 or the configuration of 14 said 1st electrical-potential-difference impression 
means A means to impress an electrical potential difference from which the impurity adhering to this impurity adhesion 
means serves as an anode plate to the plasma at said impurity adhesion means, The configuration which has further the 
means which changes the 2nd condition of becoming an anode plate to the 1st condition that the impurity adhering to 
said impurity adhesion means serves as cathode to the plasma, and the plasma is added. 

[0040] Invention of claim 17 adds the configuration in which a means to by_whiclisaid 2nd electrical-potential- 
difference impression means impresses an electrical potential difference from which said solid sample becomes said 
sample maintenance means with an anode plate to the plasma, and said solid sample have further the change means 
which changes the 2nd condition of becoming an anode plate to the 1st condition of becoming cathode to the plasma, 
and the plasma to the configuration of claim 13. 

[0041] The configuration that said electrical potential difference from which invention of claim 18 becomes claims 8, 9, 
and 13 or the configuration of 14 with cathode to the plasma is a negative electrical potential difference is added. 
[0042] Said electrical potential difference from which invention of claim 19 becomes claims 9, 10, and 14 or the 
configuration of 15 with an anode plate to the plasma adds the configuration that it is an electrical potential difference 
not more than 0V. 

[0043] The process from which the solution means which invention of claim 20 provided separates electrically the diode 
[ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor substrate by the component 
detached core, The process which holds the semi-conductor substrate with which said component detached core was 
formed, and the impurity solid-state containing the impurity introduced into a diode formation field in a vacuum tub, 
The process which generates the plasma which introduces inactive or reactant gas into the interior of said vacuum tub, 
and consists of this inactive or reactant gas, By impressing an electrical potential difference from which this impurity 
solid-state turns into said impurity solid-state with cathode to the plasma, and carrying out sputtering of said impurity 
solid-state with the ion in said plasma The process which makes the impurity contained in this impurity solid-state mix 
into the plasma which consists of said inactive or reactant gas, By impressing an electrical potential difference from 
which this semi-conductor substrate turns into a semi-conductor substrate currently held in said vacuum tub with 
cathode to the plasma The process which introduces into the surface section of the diode formation field in said semi- 
conductor substrate said impurity mixed into said plasma, and forms an impurity layer, It considers as a configuration 
equipped with the process which forms the wiring layer electrically connected with said impurity layer on the semi- 
conductor substrate with which said impurity layer was formed. 

[0044] An impurity is introduced into the surface section of the diode formation field in a semi-conductor substrate 
according to the same operation as claim 1 by the configuration of claim 20 at high concentration. 
[0045] The process from which the solution means which invention of claim 21 provided separates electrically the diode 
[ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor substrate by the component 
detached core, The process which holds the semi-conductor substrate with which said component detached core was 
formed, and the impurity solid-state containing the impurity introduced into a diode formation field in a vacuum tub, 
The process which generates the plasma which introduces inactive or reactant gas into the interior of said vacuum tub, 
and consists of this inactive or reactant gas, By impressing an electrical potential difference from which this impurity 
solid-state turns into said impurity solid-state with cathode to the plasma, and carrying out sputtering of said impurity 
solid-state with the ion in said plasma The process which makes the impurity contained in this impurity solid-state mix 
into the plasma which consists of said inactive or reactant gas, By impressing an electrical potential difference from 
which this . semi-conductor substrate turns into a semi-conductor substrate currently held in said vacuum tub with an 
anode plate to the plasma The process which introduces into the surface section of the diode formation field in said 
semi-conductor substrate said impurity mixed into said plasma, and forms an impurity layer, It considers as a 
configuration equipped with the process which forms the wiring layer electrically connected with said impurity layer on . 
the semi-conductor substrate with which said impurity layer was formed. 



[0046] An impurity is introduced into the field very near the front face in the surface section of the diode formation field 
in a semi-conductor substrate according to the same operation as claim 2 by the configuration of claim 21 at high 
concentration. 

[0047] The process from which the solution means which invention of claim 22 provided separates electrically the diode 
[ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor substrate by the component 
detached core, The process which holds the semi-conductor substrate with which said component detached core was 
formed, and the impurity solid-state containing the impurity introduced into a diode formation field in a vacuum tub, 
The process which generates the plasma which introduces inactive or reactant gas into the interior of said vacuum tub, 
and consists of this inactive or reactant gas, By impressing an electrical potential difference from which this impurity 
solid-state turns into said impurity solid-state with an anode plate to the plasma, and carrying out sputtering of said 
impurity solid-state with the ion in said plasma The process which makes the impurity contained in this impurity solid- 
state mix into the plasma which consists of said inactive or reactant gas, By impressing an electrical potential difference 
from which this semi-conductor substrate turns into a semi-conductor substrate currently held in said vacuum tub with 
an anode plate to the plasma The process which introduces into the surface section of the diode formation field in said 
semi-conductor substrate said impurity mixed into said plasma, and forms an impurity layer, It considers as a 
configuration equipped with the process which forms the wiring layer electrically connected with said impurity layer on 
the semi-conductor substrate with which said impurity layer was formed. 

[0048] An impurity is introduced into the field very near the front face in the surface section of the diode formation field 
in a semi-conductor substrate according to the same operation as claim 3 by the configuration of claim 22 at low 
concentration. 

[0049] The process from which the solution means which invention of claim 23 provided separates electrically the 
transistor [ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor substrate by the 
component detached core, The process which forms an electrode in the transistor formation field on the semi-conductor 
substrate with which said component detached core was formed through an insulating layer, The process which holds 
the semi-conductor substrate with which said electrode was formed, and the impurity solid-state containing the impurity 
introduced into a transistor formation field in a vacuum tub, The process which generates the plasma which introduces 
inactive or reactant gas into the interior of said vacuum tub, and consists of this inactive or reactant gas, By impressing 
an electrical potential difference from which this impurity solid-state turns into said impurity solid-state with cathode to 
the plasma, and carrying out sputtering of said impurity solid-state with the ion in said plasma The process which makes 
the impurity contained in this impurity solid-state mix into the plasma which consists of said inactive or reactant gas, By 
impressing an electrical potential difference from which this semi-conductor substrate turns into a semi-conductor 
substrate currently held in said vacuum tub with cathode to the plasma The process which introduces into the surface 
section of the transistor formation field in said semi-conductor substrate said impurity mixed into said plasma, and 
forms an impurity layer, It considers as a configuration equipped with the formation process which forms the wiring 
layer electrically connected with said electrode of the semi-conductor substrate with which said impurity layer was 
formed. 

[0050] An impurity is introduced into the surface section of the transistor formation field in a semi-conductor substrate 
according to the same operation as claim 1 by the configuration of claim 23 at high concentration. 
[0051] The formation process from which the solution means which invention of claim 24 provided separates 
electrically the transistor [ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor 
substrate by the component detached core, The formation process which forms an electrode in the transistor formation 
field on the semi-conductor substrate with which said component detached core was formed through an insulating layer, 
The maintenance process which holds the semi-condufctor substrate with which said electrode was formed, and the 
impurity solid-state containing the impurity introduced into a transistor formation field in a vacuum tub, The process 
which generates the plasma which introduces inactive or reactant gas into the interior of said vacuum tub, and consists 
of this inactive or reactant gas, By impressing an electrical potential difference from which this impurity solid-state 
turns into said impurity solid-state with cathode to the plasma, and carrying out sputtering of said impurity solid-state 
with the ion in said plasma The process which makes the impurity contained in this impurity solid-state mix into the 
plasma which consists of said inactive or reactant gas, By impressing an electrical potential difference from which this 
semi-conductor substrate turns into a semi-conductor substrate currently held in said vacuum tub with an anode plate to 
the plasma The process which introduces into the surface section of the transistor formation field in said semi-conductor 
substrate said impurity mixed into said plasma, and forms an impurity layer, It considers as a configuration equipped 
with the process which forms the wiring layer electrically connected with said electrode of the semi-conductor substrate 
with which said impurity layer was formed. 

[0052] An impurity is introduced into the field very near the front face in the surface section of the transistor formation 
field in a semi-conductor substrate according to the same operation as claim 2 by the configuration of claim 24 at high 



concentration. 

[0053] The process from which the solution means which invention of claim 25 provided separates electrically the 
transistor [ approach / of a semiconductor device / manufacture ] formation field on a semi-conductor substrate by the 
component detached core, The process which forms an electrode in the transistor formation field on the semi-conductor 
substrate with which said component detached core was formed through an insulating layer, The process which holds 
the semi-conductor substrate with which said electrode was formed, and the impurity solid-state containing the impurity 
introduced into a transistor formation field in a vacuum tub, The process which generates the plasma which introduces . 
inactive or reactant gas into the interior of said vacuum tub, and consists of this inactive or reactant gas, By impressing 
an electrical potential difference from which this impurity solid-state turns into said impurity solid-state with an anode . 
plate to the plasma, and carrying out sputtering of said impurity solid-state with the ion in said plasma The process 
which makes the impurity contained in this impurity solid-state mix into the plasma which consists of said inactive or 
reactant gas, By impressing an electrical potential difference from which this semi-conductor substrate turns into a 
semi-conductor substrate currently held in said vacuum tub with an anode plate to the plasma The process which 
introduces into the surface section of the transistor formation field in said semi-conductor substrate said impurity mixed 
into said plasma, and forms an impurity layer, It considers as a configuration equipped with the process which forms the 
wiring layer electrically connected with said electrode of the semi-conductor substrate with which said impurity layer 
was formed. 

[0054] An impurity is introduced into the field very near the front face in the surface section of the transistor formation 
field in a semi-conductor substrate according to the same operation as claim 3 by the configuration of claim 25 at low 
concentration. 

[0055] The configuration that said electrical potential difference from which invention of claim 26 becomes claims 20, 
21, and 23 or the configuration of 24 with cathode to the plasma is a negative electrical potential difference is added. 
[0056] Said electrical potential difference from which the solution means which invention of claim 27 provided 
becomes claims 21, 22, and 24 or the configuration of 25 with an anode plate to the plasma adds the configuration that it 
is an electrical potential difference not more than 0V. 

[0057] In invention of claim 28, said semi-conductor substrate becomes the configuration of claims 20-27 from silicon, 
said impurity is arsenic, phosphorus, boron, aluminum, or antimony, and said inactive or reactant gas adds the 
configuration that it is gas containing nitrogen or an argon. 
[0058] 

[Em bodiment of the Invent ion] It explains referring to drawin g 1 about the impurity installation equipment concerning 
the 1st operation gestalt of this invention hereafter. 

[0059] In drawing 1 , l Ois p repared in a vacuum tub, 1 1 is prepared in the interior of the vacuum tub 10, it is a sample 
maintenance base holding the solid sample 12 into which an impurity is introduced and which consists of a silicon 
substrate, for example, and this sample maintenance base 1 1 contains the temperature control means which maintains a 
solid sample 12 at predetermined temperature. Moreover, the reduced pressure pump with whic h 13 de compresses the 
interior of the vacuum tub 10 in drawing 1 R> 1, The source gas feed by which J4 su pplies doping gas in the vacuum 
tub 10, The microwave waveguide by which 15 was connected to the vacuum tub 10, the quartz plate with which 16 
was prepared between the vacuum tubLQand the microwave waveguide 15, 17 is an electromagnet arranged on the 
outside of the vacuum tub 10, and the(ECR)plasma generating means as a plasma generating means is constituted by the 
microwave waveguide 15, the quartz plaTe 16^and the electromagnet 17. As a reduced pressure pump 13, it uses 
combining a turbo molecular pump and the so-called dry pump. Moreover, in drawing 1 , the 1st RF generator 
connected by 18 sample maintenance minding [ 1 1 ] a plasma field, and 19 minding the 1st capacitor 20, the impurity 
solid-state with which 21 contains an impurity element, for example, boron, the solid-state maintenance base where 22 
holds the impurity solid-state 21, and 23 are rare-gas feed which introduces rare gas into the interior of the vacuum tub 
10. 

[0060] As a description of the 1st operation gestalt, the 1st changeover switch 25 is connected to the sample 
maintenance base 11, and this 1st changeover switch 25 connects the sample maintenance base 1 1 to 1st RF generator 
19 through the 1st capacitor 20, to the plasma, it can be made cathode, or it can ground the sample maintenance base 1 1 
for the sample maintenance base 11, and can make the sample maintenance base 1 1 an anode plate to the plasma. 
[0061] The 2nd changeover switch 26 is connected to the solid-state maintenance base 22 as a description of the 1st 
operation gestalt. Moreover, this 2nd changeover switch 26 The solid-state maintenance base 22 is connectable with 2nd 
RF generator 28 through the 2nd capacitor 27, to the plasma, it can be made cathode, or the solid-state maintenance base 
22 can be grounded for the solid-state maintenance base 22, and the solid-state maintenance base 22 can be made into 
an anode plate to the plasma. 

[0062] Hereafter, it explains, referring to drawing 1 about the 1st impurity installation approach. The 1st impurity 
installation approach is the case where the solid-state maintenance base 22 is used as cathode to the plasma while it is 



performed using the impurity installation equipment concerning the 1st operation gestalt and uses the sample 
maintenance base 1 1 as cathode to the plasma. 

[0063] First, while driving the reduced pressure pump 13 and making the interior of the vacuum tub 10 into the degree 
of v acuum of abbreviation 5xlO-7Torr r foe t emperature of the sample maintenance base 1 1 is kept at about 10 degrees C 
with the temperature control means built in the sample maintenance base 1 1 . Moreover, the set object of the plate or 
particle which consists of boron as an impurity solid-state 18 is used, using a silicon wafer as a solid sample 12. 
[0064] In this condition, while introducing Ar gas ten cc/m from the rare-gas feed 20, the reduced pressure pump 13 
maintains the interior of the vacuum tub 10 at the deg ree of vacuum of abbrev iation 4xlO-4Torr. Moreover, while 
guid ing 2 ,4 5GHz microwave from a microw ave waveguide 1 5. a magnetic field is excited with an electromagnet 17, 
andthejLare about 2.5 mA/cm2. Plasma current density is generated and the plasma field 18 is made to generate Ar J 
plasma. 

[0065] Next, the 1st changeover switch 25 is operated, 1^56MHz high-frequency power is impressed to the sample 
maintenance base 1 1 through the 1st capacitor 20 from 1st RF generator 19, and the sample maintenance base 1 1 is used 
as cathode. Thus, it produces between the solid samples 12 and Ar plasma of the plasma field 18 which were held on the 
sample maintenance base 11, potential difference, 700V [ for example, ]. [ big ] Moreover, the 2nd changeover switch 
26 is operated, 13.56MHz high-frequency power is impressed to the solid-state maintenance base 22 through the 2nd 
capacitor 27 from 2nd RF generator 28, and the solid-state maintenance base 22 is used as cathode. Thereby, although 
the solid-state maintenance base 22 acts as cathode to the plasma to generate and it is based also on the conditions of Ar 
plasma, as for the solid-state maintenance base 22, about 500v potential falls to Ar plasma in this case. Ar ion in Ar 
plasma collides with the i mpurity s olid-state 21 violently according to this potential difference, and the boron contained 
in the impurity solid-stated 1 is mixed into A r plas ma according to a sputtering phenomenon at high concentration. In 
this process, the degree of vacuum of the vacuum tub 10 is low set up with the lxlO-4Torr b ase, and it is desirable to set 
the average free process of Ar ion to about several 10cm. If it does in this way,"the boron by which sputtering was 
carried out will be diffused in homogeneity in Ar plasma comparatively easily. 

[0066] The boron diffused in Ar plasma at homogeneity and high concentration is introduced near the surface section of 
a solid sample 12 by the potential difference between a solid sample 12 and Ar plasma (in this case, it is about 700V). 
[0067] About the time amount which introduces boron near the surface section of a solid sample 12, since the solid 
sample 12 was used as cathode to the plasma to requiring about 100 seconds according to the 1st impurity installation 
approach when a solid sample 12 was not used as cathode to the plasma, it ends in about 2 seconds. 
[0068] Drawing 2 shows the result of having measured the relation of the depth and boron concentration in a solid 
sample 12 by SIMS, and has checked that boron was introduced near the surface section of a solid sample 12. 
[0069] Hereafter, it explains, referring to drawing 1 about the 2nd impurity installation approach. The ^ndjmpurity 
i nstallation ap proach is the case where the solid-state maintenance base 22 is used as cathode to the plasma while it is 
performed using the impurity installation equipment concerning the 1st operation gestalt and makes the sample 
maintenance base 1 1 an anode plate to the plasma. 

[0070] First, while driving the reduced pressure pump 13 and making the interior of the vacuum tub 10 into the degree 
of vacuum of abbreviation 5x1 0-7Torr like the 1st impurity installation approach, the temperature of the sample 
maintenance base 1 1 is kept at about 10 degrees C with the temperature control means built in the sample maintenance 
base 1 1 . Moreover, the set object of the plate or particle which consists of boron as an impurity solid-state 1 8 is used, 
using a silicon wafer as a solid sample 12. In this condition, while introducing Ar gas ten cc/m from the rare-gas feed 
20, the reduced pressure pump 13 maintains the interior of the vacuum tub 10 at the degree of vacuum of abbreviation 
4xlO-4Torr. Moreover, while guidin g 2.45GHz m icrowave from a microwave waveguide 15, a magnetic field is excited 
with an electromagnet 17, and they are about 2.5 mA/cm2. Plasma current density is generated and the plasma field 18 
is made to generate Ar plasma. 

[0071] Next, the 1st changeover switch 25 is operated, the sample maintenance base 1 1 is grounded, and the sample 
maintenance base 1 1 is made into an anode plate. Thus, it produces between the solid samples 12 and Ar plasma of the 
plasma field 18 which were held on the sample maintenance base 1 1, potential difference, 50V [ for example, ]. [ small ] 
Moreover, the 2nd changeover switch 26 is operated, 13.56MHz high-frequency power is impressed to the solid-state 
maintenance base 22 through the 2nd capacitor 27 from 2nd RF generator 28, and the solid-state maintenance base 22 is 
used as cathode. Thereby, although the solid-state maintenance base 22 acts as cathode to the plasma to generate and it 
is based also on the conditions of Ar plasma, as for the solid-state maintenance base 22, about 500v potential falls to Ar 
plasma in this case. Ar ion in Ar plasma collides with the impurity solid-state 21 violently according to this potential 
difference, and the boron contained in the impurity solid-state 21 is mixed into Ar plasma according to a sputtering 
phenomenon at high concentration. In this process, the degree of vacuum of the vacuum tub 10 is low set up with the 
l xlO-4 Torr base, and it is desirable to set the average free process of Ar ion to about several 10cm. If it does in this 
way, the boron by which sputtering was carried out will be diffused in homogeneity in Ar plasma comparatively easily. 



[0072] Although the boron diffused in Ar plasma at homogeneity and high concentration is introduced into the surface 
section of a solid sample 12 by the small potential difference between a solid sample 12 and Ar plasma (in this case, it is 
about 50V), since it goes to a solid sample 12 with energy with small high-concentration boron, a high-concentration 
impurity layer is formed in the field very near the front face of a solid sample 12. 

[0073] Hereafter, it explains, referring to drawing 1 about the 3rd impurity installation approach. The 3rd impurity 
installation approach is the case where the solid-state maintenance base 22 is also made into an anode plate to the 
plasma while it is performed using the impurity installation equipment concerning the 1st operation gestalt and makes 
the sample maintenance base 1 1 an anode plate to the plasma. 

[0074] First, while driving the reduced pressure pump 13 and making the interior of the vacuum tub 10 into the degree 
of vacuum of abbreviation 5xlO-7Torr like the 1st impurity installation approach, the temperature of the sample 
maintenance base 1 1 is kept at about 10 degrees C with the temperature control means built in the sample maintenance 
base 1 1 . Moreover, the set object of the plate or particle which consists of boron as an impurity solid-state 18 is used, 
using a silicon wafer as a solid sample 12. In this condition, while introducing Ar gas ten cc/m from the rare-gas feed 
20, the reduced pressure pump 13 maintains the interior of the vacuum tub 10 at the degree of vacuum of abbreviation 
4xlO-4Torr. Moreover, while guiding 2 .45GHz mi crowav e from a microwave waveguide 15, a magnetic field is excited 
with an electromagnet 17, and they are abqut2XniA7cm2rPlasma current density is generated and the plasma field 18 
is made to generate Ar plasma. 

[0075] Next, the 1st changeover switch 25 is operated, the sample maintenance base 1 1 is grounded, and the sample 
maintenance base 1 1 is made into an anode plate. Thus, it produces between the solid samples 12 and Ar plasma of the 
plasma field 18 which were held on the sample maintenance base 1 1, potential difference, 50V [ for example, ]. [ small ] 
Moreover, the 2nd changeover switch 26 is operated, the solid-state maintenance base 22 is grounded, and the solid- 
state maintenance base 22 is made into an anode plate. Thereby, the solid-state maintenance base 22 acts as an anode 
plate to the plasma to generate, since the potential difference between the solid-state maintenance base 22 and Ar 
plasma is small, Ar ion in Ar plasma collides with the impurity solid-state 21 with small energy, and the boron 
contained in the impurity solid-state 21 is mixed into Ar plasma according to a sp uttering phenome non at low 
concentration. In this process, the degree of vacuum of the vacuum tub 10 is low s'efup with the lxlO-4Torr base, and it 
is desirable to set the average free process of Ar ion to about several 10cm. If it does in this way, the boron by which 
sputtering was carried out will be diffused in homogeneity in Ar plasma comparatively easily. 
[0076] Although the boron diffused in Ar plasma at homogeneity and low concentration is introduced into the surface 
section of a solid sample 12 by the small potential difference between a solid sample 12 and Ar plasma (in this case, it is 
about 50V), since it goes to a solid sample 12 with energy with low-concentration small boron, a low-concentration 
impurity layer is formed in the field very near the front face of a solid sample 12. 

[0077] in addition, the 1- performed using the impurity installation equipment concerning the 1st operation gestalt ~ in 
the 3rd impurity installation approach, the source gas feed 14 which supplies doping gas in the vacuum tub 10 is not 
used. — 

[0078] Moreover, although an ECR plasma generating means to guide(^45GHzjmcrowave as a plasma generating 
means was used, it is not restricted to this and ot her plasma generating means, such as IC P and Helicon, may be used. 
Moreover, alt hough 13 .56MH z high-frequency power was impressed to the sample maintenance base 1 1 and the solid- 
state maintenance base 22, the frequency of high-frequency power is not restricted to this, either, moreover, you may 
differ, even if the frequency of the high-frequency power impressed to the solid-state maintenance base 22 is the same 
as the frequency of the high-frequency power impressed to the sample maintenance base 1 1, and when a frequency is 
the same, it is good even i f commo n in the 1st RF generator 19 and 2nd RF generator 28. Furthermore, naturally about 
the flow rate of the rare gas introduced into the vacuum tub 10, or source gas, and the degree of vacuum of the vacuum 
tub 10, it is set as the optimal thing with the configuration and magnitude of the vacuum tub 10. 
[0079] It explains referring to drawing 3 about the impurity installation equipment concerning the 2nd operation gestalt 
of this invention hereafter. 

[0080] Since the impurity installation equipment concerning the 2nd operation gestalt is fundamentally the same in the 
impurity installation equipment concerning the 1st operation gestalt, about the same member, explanation is omitted by 
attaching the same sign. 

[0081] As a description of the impurity installation equipment concerning the 2nd operation gestalt, it is not prepared, 
but the impurity adhesion base 30 to which it becomes from a metal or an insulating material, and an impurity adheres is 
formed instead, and the impurity film 3 1 which consists of boron deposits the solid-state maintenance base 22 holding 
an impurity solid-state by the approach of mentioning later on this impurity adhesion base 30. The 2nd changeover 
switch 26 is connected to the impurity adhesion base 30, this 2nd changeover switch 26 connects the impurity adhesion 
base 30 to 2nd RF generator 28 through the 2nd capacitor 27, and the impurity adhesion base 30 can.be used as cathode, 
or it can make [ it can ground the impurity adhesion base 30 and ] the impurity adhesion base 30 an anode plate. 



Moreover, between the solid samples 12 and the plasma fields 18 which were held on the sample maintenance base 11, 
the shutter 32 which makes open it for free passage or intercepts between both is formed. In addition, in drawing 3 , the 
broken line shows the shu tter 32 on account of illustration. 

[0082] Hereafter, it explains, referring to drawing 3 about the 4th impurity installation approach. The 4th impurity 
installation approach is the case where the impurity maintenance base 30 is also used as cathode to the plasma while it is 
performed using the impurity installation equipment concerning the 2nd operation gestalt and uses the sample 
maintenance base 1 1 as cathode to the plasma. 

[0083] First, where it closed the shutter 32 and between the sample maintenance base 1 1 and the plasma fields 18 is 
intercepted, the reduced pressure pump 13 is driven and the interior of the vacuum tub 10 is maintained at the degree of 
vacuum of abbreviation 5xl0-lTo rr. Moreover, the 2nd changeover switch 26 is operated, 13.56MHz high-frequency 
power is impressed to the" solid- state maintenance base 22 through the 2nd capacitor 27 from 2nd RF generator 28, and 
the solid-state maintenance base 22 is used as cathode. 

[0084] (Next, the gas H6 which contains an impurity from the source gas feed 14, for example, DIBORAN B-2, While 
supplying 50 cc/m in the vacuum tub 10 and guiding 2.45GHz microwave from a microwave waveguide 15, a magnetic 
field is excited with an electromagnet 17, and it is 2 about 2.5mA/cm. Plasma current density is generated.) When it 
does in this way, it is B-2 H6. It plasma-izes, boron ion advances toward the impurity adhesion base 30, and the 
impurity film 31 which consists of boron accumulates on the impurity adhesion base 30. 

[0085] In addition, in the aforementioned case, it is B-2 H6. Although it is low temperature more and the impurity film 
3 1 is formed at high effectiveness since the becoming plasma was generated B-2 H6 Even if it does not generate the 
becoming plasma, it is B-2 H6 from the source gas feed 14. If it supplies in the vacuum tub 10, the impurity film 31 
which consists of boron can be deposited on the impurity adhesion base 30 like the usual CVD method. 
[0086] Next, after discharging the gas containing the hydrogen in the vacuum tub 10, a shutter 32 is opened and 
between the sample maintenance base 1 1 and the plasma fields 18 is opened for free passage. Then, while driving the 
reduced pressure pump 13 and maintaining the interior of the vacuum tub 10 at the degree of vacuum of abbreviation 
4xlO-4Torr, the temperature of the sample maintenance base 1 1 is kept at about 10 degrees C with the temperature 
control means built in the sample maintenance base 1 1 . 

[0087] Like the 1st impurity installation approach using the impurity installation equipment applied to the 1st operation 
gestalt in this condition, while introducing Ar gas ten cc/m from the rare-gas feed 20 and guiding 2.45GHz microwave 
from a microwave waveguide 15, a magnetic field is excited with an electromagnet 17, and they are about 2.5 mA/cm2. 
Plasma current density is generated and the plasma field 18 is made to generate Ar plasma. Next, while operating the 1st. 
changeover switch 25, impressing 13.56MHz high-frequency power to the impurity adhesion base 30 through the 1st 
capacitor 20 from 1st RF generator 19 and using the impurity adhesion base 30 as cathode, the 2nd changeover switch 
26 is operated, 13.56MHz high-frequency power is impressed to the impurity adhesion base 30 through the 2nd 
capacitor 27 from 2nd RF generator 28, and the solid-state maintenance base 22 is used as cathode. Thereby, the 
impurity adhesion base 30 acts as cathode to the plasma, and, as for the impurity adhesion base 30, about 500v potential 
falls to Ar plasma. Ar ion in Ar plasma collides with the impurity film 31 violently according to this potential 
difference, and the boron contained in the impurity film 31 is mixed into Ar plasma according to a sputtering 
phenomenon at high concentration. The boron diffused in Ar plasma at homogeneity and high concentration is 
introduced by the potential difference of about 700 V between a solid sample 12 and Ar plasma near the surface section 
of a solid sample 12. 

[0088] According to the aforementioned impurity installation approach, boron is introduced near the surface section of a 
solid sample 12 like the result shown in drawing 2 . 

[0089] Moreover, according to this impurity installation approach, it is B-2 H6. Since there is little hydrogen introduced 
into a solid sample 12 compared with the case where use and it dopes directly, the problem that a lattice defect arises in 
a solid sample is avoidable. 

[0090] It explains referring to drawing 4 and drawing 5 about the manufacture approach of a semiconductor device of 
having the diode hereafter performed using each impurity installation approach mentioned above. 
[0091] First, as shown in drawing 4 (a), after forming the component detached core 51 in the predetermined field on the 
semi-conductor substrate 50, the semi-conductor substrate 50 is made to hold on the solid-state maintenance base 1 1 in 
the impurity installation equipment concerning the 1st or 2nd operation gestalt. 

[0092] Next, as the plasma 52 which consists of an impurity is generated near the semi-conductor substrate 50 and it is 
shown in drawing 4 (b) by the 1 st or 4th impurity installation approach mentioned above, the impurity layer 53 is 
formed near the surface section of the semi-conductor substrate 50. 

[0093] Next, as shown in drawing 5 (a), the insulator layer 54 which continues on the semi-conductor substrate 50 on 
the whole surface, for example, consists of silicon oxide by the CVD method etc. is deposited on 500nm thickness. 
Then, suitable heat treatment, for example, heat treatment for [ it can set under the temperature of 1000 degrees C ] 10 



seconds, may be performed, and impurity distribution of the impurity layer 53 may be controlled. 
[0094] Next, as shown in drawing 5 (b), after forming opening 54a in an insulator layer 54 using the photolithography 
method and the etching method, a monolayer or a multilayer metal membrane is deposited on the whole surface, and the 
metal wiring layer 55 which gives and carries out patterning of the photolithography method and the etching method to 
this metal membrane, and consists of said metal membrane is formed after that. 

[0095] In addition, although the comparatively deep and high-concentration impurity layer 53 can be formed near the 
surface section of the semi-conductor substrate 50 in the manufacture approach of a semiconductor device of having the 
aforementioned diode since the 1st or 4th impurity installation approach was used If the introductory approach of the 
2nd impurity is used, the shallow and high-concentration impurity layer 53 can be formed near the surface section of the 
semi-conductor substrate 50, and if the introductory approach of the 3rd impurity is used, the shallow and low- 
concentration impurity layer 53 can be formed near the surface section of the semi-conductor substrate 50. Thus, it 
cannot be overemphasized that it is possible for the so-called bipolar component to be created by technique, such as to 
accumulate the formed impurity layer. 

[0096] It explains referring to drawing 6 and drawing 7 about the manufacture approach of a semiconductor device of 
having CMOS hereafter performed using the 1st or 4th impurity installation approach mentioned above. In addition, the 
case where the 1st impurity installation approach is used for below for convenience is explained. 
[0097] First, as shown in drawing 6 (a), after forming the component isolation region 61 between the PMOS fields and 
NMOS fields on the semi-conductor substrate 60, gate dielectric film 62 and the gate electrode 63 are formed in a 
PMOS field and an NMOS field, respectively, and the 1st resist pattern 64 which has opening and consists of novolak 
resin, a poly vinyl phenol, etc. is formed in a PMOS field after that. 

[0098] In this condition, after making the semi-conductor substrate 60 hold on the solid-state maintenance base 1 1 in the 
impurity installation equipment concerning the 1st or 2nd operation gestalt, it introduces using the 1st impurity 
installation approach, the impurity, for example, the boron, of P type. That is, after laying the impurity solid-state 21 
which uses boron as a principal component on the solid-state maintenance base 22, inert gas, for example, Ar gas, is 
introduced from the rare-gas feed 14, the Ar plasma 65 is generated and boron is introduced into the surface section of 
the semi-conductor substrate 60. While the conditions in this case guide the microwave whose frequency is 2.45GHz by 
the power of about 500 W, a frequency impresses the high-frequency power whose power is about 300W by 13.56MHz, 
respectively to the sample maintenance base 1 1 and the solid-state maintenance base 22. Moreover, the degree of 
vacuum in the vacuum tub 10 at the time of introducing Ar gas was maintained at abbreviation 3xlO-4Torr. Of the 
exposure of the plasma, the natural oxidation film of the front face of the semi-conductor substrate 60 was removed, 
clarification and the activity surface section were exposed, and the impurity layer 66 of boron was formed in this 
surface section. 

[0099] Next, as shown in drawing 6 (b), after removing the 1st photoresist 64, the 2nd resist pattern 67 which has 
opening is formed in an NMOS field, and after laying the impurity solid-state 21 which uses as a principal component, 
the impurity, for example, the arsenic, of N type, on the solid-state maintenance base 22, the impurity layer 68 of 
arsenic is formed in the NMOS field of the surface section of the semi-conductor substrate 60 on the same conditions as 
the above. 

[0100] Next, as shown in drawing 7 (a), the insulator layer 70 which covers the whole surface and consists of a CVD 
oxide film etc. on the semi-conductor substrate 60 is deposited on 500nm thickness. Then, **** for [ it can put under 
suitable heat treatment, for example, the temperature of 1000 degrees C, to the semi-conductor substrate 60 ] 10 seconds 
may be performed, and impurity distribution of the impurity layers 66 and 68 may be controlled. Next, the 
photolithography method and the etching method are given to an insulator layer 70, and opening 70a is formed in an 
insulator layer 70. 

[0101] Next, as shown in drawing 7 (b), after continuing and depositing a monolayer or a multilayer metal membrane 
on the whole surface, the photolithography method and the etching method are given to this metal membrane, a metal 
membrane is patternized, and the metal wiring layer 72 is formed. 

[0102] In addition, in order to keep good the electric contact to the impurity layers 66 and 68 and the metal wiring layer 
72 in opening 70a of an insulator layer 70, suitable impurity distribution may be formed in the impurity layers 66 and 68 
which constitute the contact section using the so-called ion-implantation. In this case, in a PMOS field, it is 5x101 5/cm2 
of doses at energy 15keV about boron. An ion implantation is carried out and it is 3x101 5/cm2 of doses at energy 
30keV about arsenic in an NMOS field. An ion implantation can be carried out. But since these impregnation conditions 
change sharply with designs of the semiconductor device to produce, it cannot be overemphasized that a suitable setup 
is the need. 

[0103] In addition, although the comparatively deep and high-concentration impurity layers 66 and 68 can be formed 
near the surface section of the semi-conductor substrate 60 in the manufacture approach of a semiconductor device of 
having aforementioned CMOS since the 1st impurity installation approach was used If the shallow and high- 



concentration impurity layers 66 and 68 can be formed near the surface section of the semi-conductor substrate 60 if the 
introductory approach of the 2nd impurity is used, and the introductory approach of the 3rd impurity is used The 
shallow and low-concentration impurity layers 66 and 68 can be formed near the surface section of the semi-conductor 
substrate 60. 

[0104] In addition, in each aforementioned impurity installation approach and the manufacture approach of each 
semiconductor device, although the impurity introduced although boron was introduced as an impurity was not 
restricted to boron, arsenic, phosphorus, aluminum, or antimony could be introduced and Ar gas was used as inactive or 
reactant gas, as inactive or reactant gas, it is not restricted to Ar gas, but nitrogen gas etc. can be used. 
[0105] 

[Effect of the Invention] According to the introductory approach of the impurity concerning invention of claim 1 , high 
concentration mixes into the plasma which sputtering of the impurity contained in an impurity solid-state is carried out 
efficiently, and consists of inactive or reactant gas. Since high-concentration impurity ion is introduced into the surface 
section of a solid sample in order that the high-concentration impurity ion mixed into the plasma may advance toward a 
solid sample with big energy A high-concentration impurity layer can be formed with high safety, without making the 
surface section of a solid sample produce a lattice defect in a solid sample. 

[0106] According to the introductory approach of the impurity concerning invention of claim 2, high concentration 
mixes into the plasma which sputtering of the impurity contained in an impurity solid-state is carried out efficiently, arid 
consists of inactive or reactant gas. Since high-concentration impurity ion is introduced into the field very near the front 
face in the surface section of a solid sample in order that the high-concentration impurity ion mixed into the plasma may 
advance toward a solid sample with small energy A high-concentration impurity layer can be formed in the field very 
near the front face in the surface section of a solid sample with high safety, without making a solid sample produce a 
lattice defect. 

[0107] According to the introductory approach of the impurity concerning invention of claim 3, low concentration 
mixes into the plasma which sputtering of the impurity contained in an impurity solid-state is carried out comparatively 
few, and consists of inactive or reactant gas. Since low-concentration impurity ion is introduced into the field very near 
the front face in the surface section of a solid sample in order that the low-concentration impurity ion mixed into the 
plasma may advance toward a solid sample with small energy A low-concentration impurity layer can be formed in the 
field very near the front face in the surface section of a solid sample with high safety, without making a solid sample 
produce a lattice defect. 

[0108] According to the introductory approach of the impurity concerning invention of claim 4, high concentration 
mixes into the plasma which sputtering of the impurity contained in the impurity film deposited on the impurity 
adhesion means is carried out efficiently, and consists of inactive or reactant gas. Since high-concentration impurity ion 
is introduced into the surface section of a solid sample in order that the high-concentration impurity ion mixed into the 
plasma may advance toward a solid sample with big energy A high-concentration impurity layer can be formed without 
making the surface section of a solid sample produce a lattice defect in a solid sample. 

[0109] According to the introductory equipment of the impurity concerning invention of claim 8, the introductory 
approach of the impurity concerning invention of claim 1 which forms a high-concentration impurity layer with high 
safety, can be realized certainly, without making the surface section of a solid sample produce a lattice defect in a solid 
sample. 

[0110] According to the introductory equipment of the impurity concerning invention of claim 9, the introductory 
approach of the impurity concerning invention of claim 2 which forms a high-concentration impurity layer in the field 
very near the front face in the surface section of a solid sample with high safety, without making a solid sample produce 
a lattice defect is certainly realizable. 

[01 1 1] According to the introductory equipment of the impurity concerning invention of claim 10, the introductory 
approach of the impurity concerning invention of claim 3 which forms a low-concentration impurity layer in the field 
very near the front face in the surfacecsection of a solid sample with high safety, without making a solid sample produce 
a lattice defect is certainly realizable. 

[0112] Since according to the introductory equipment of the impurity concerning invention of claim 1 1 an electrical 
potential difference from which an impurity solid-state becomes a solid-state maintenance means with cathode to the 
plasma can be impressed or an electrical potential difference which serves as an anode plate to the plasma can be 
impressed, high concentration can be made to be able to mix the impurity contained in an impurity solid-state into the 
plasma which consists of inactive or reactant gas, or it can be made to mix in low concentration. 
[0113] Since according to the introductory equipment of the impurity concerning invention of claim 12 an electrical 
potential difference from which a solid sample becomes a sample maintenance means with cathode to the plasma can be 
impressed or an electrical potential difference which serves as an anode plate to the plasma can be impressed, the depth 
of the impurity layer formed in the surface section of a solid sample is controllable. 



[01 14] According to the introductory equipment of the impurity concerning invention of claim 13, without making the 
surface section of a solid sample produce a lattice defect in a solid sample, the impurity installation approach which 
forms a high-concentration impurity layer can be realized, even if it does not prepare an impurity solid-state. 
[0115] According to the introductory equipment of the impurity concerning invention of claim 14, without making the 
field very near the front face in the surface section of a solid sample produce a lattice defect, the impurity installation 
approach which forms a high-concentration impurity layer can be realized, even if it does not prepare an impurity solid- 
state. 

[0116] According to the introductory equipment of the impurity concerning invention of claim 15, without making the 
field very near the front face in the surface section of a solid sample produce a lattice defect, the impurity installation 
approach which forms a low-concentration impurity layer can be realized, even if it does not prepare an impurity solid- 
state. 

[0117] Since according to the introductory equipment of the impurity concerning invention of claim 16 an electrical 
potential difference from which the impurity film becomes an impurity adhesion means with cathode to the plasma can 
be impressed or an electrical potential difference which serves as an anode plate to the plasma can be impressed, high 
concentration can be made to be able to mix the impurity contained in the impurity film into the plasma which consists 
of inactive or reactant gas, or it can be made to mix in low concentration. 

[0118] Since according to the introductory equipment of the impurity concerning invention of claim 17 an electrical 
potential difference from which a solid sample becomes a sample maintenance means with cathode to the plasma can be 
impressed or an electrical potential difference which serves as an anode plate to the plasma can be impressed, the depth 
of the impurity layer formed in the surface section of a solid sample is controllable. 

[0119] Since an impurity can be introduced into the surface section of the diode formation field in a semi-conductor 
substrate at high concentration according to the manufacture approach of the semiconductor device concerning 
invention of claim 20, the diode which has a high-concentration impurity layer in the surface section of a semi- 
conductor substrate can be formed with high safety, without making a semi-conductor substrate produce a lattice defect. 

[0120] Since an impurity can be introduced into the field very near the front face in the surface section of the diode 
formation field in a semi-conductor substrate at high concentration according to the manufacture approach of the 
semiconductor device concerning invention of claim 21, the diode which has a high-concentration impurity layer to the 
field very near the front face in the surface section of a semi-conductor substrate can be formed with high safety, 
without making a semi-conductor substrate produce a lattice defect. 

[0121] Since an impurity can be introduced into the field very near the front face in the surface section of the diode 
formation field in a semi-conductor substrate at low concentration according to the manufacture approach of the 
semiconductor device concerning invention of claim 22, the diode which has a low-concentration impurity layer to the 
field very near the front face in the surface section of a semi-conductor substrate can be formed with high safety, 
without making a semi-conductor substrate produce a lattice defect. 

[0122] Since an impurity can be introduced into the surface section of the transistor formation field in a semi-conductor 
substrate at high concentration according to the manufacture approach of the semiconductor device concerning 
invention of claim 23, the transistor which has a high-concentration impurity layer in the surface section of a semi- 
conductor substrate can be formed with high safety, without making a semi-conductor substrate produce a lattice defect. 

[0123] Since an impurity can be introduced into the field very near the front face in the surface section of the transistor 
formation field in a semi-conductor substrate at high concentration according to the manufacture approach of the 
semiconductor device concerning invention of claim 24, the transistor which has a high-concentration impurity layer to 
the field very near the front face in the surface section of a semi-conductor substrate can be formed with high safety, 
without making a semi-conductor substrate produce a lattice defect. 

[0124] Since an impurity can be introduced into the field very near the front face in the surface section of the transistor 
formation field in a semi-conductor substrate at low concentration according to the manufacture approach of the 
semiconductor device concerning invention of claim 25, the transistor which has a low-concentration impurity layer to 
the field very near the front face in the surface section of a semi-conductor substrate can be formed with high safety, 
without making a semi-conductor substrate produce a lattice defect. 



[Translation done.] 



